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CERTIFIED ALLOYS Co. 








SHOT PRESSURE 





You Can Always Depend In ADDITION to its many other efficiency features, CAST- 
on a CAST-MASTER to MASTER now offers, as optional equipment, a new Shot Pressure 

: , intensifier, This new Intensifier is engineered to operate with- 
Produce Castings with out the use of time-consuming valves, permitting a simultaneous 
build up from the normal line pressure to intensified pressure 
adi, without hesitation. The use of the new intensifier results in less 
... better surface finish! porosity, producing castings with a mirror-smooth finish. 


finer molecular structure 


EASTERN REPRESENTATIVE: Milton Harmon, 18 Rock Road, Milford, Connecticut 


23901 AURORA RD. 


BEDFORD, OHIO 
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|"Hot-Shot Ascem bling 





with MADISON-KIPP 


zinc and aluminum die castings 


“Hot-shot assembling” is a shop term but 
it is literal, because inserts are put in place 
and liquid metal under high pressure is 
shot into the die to surround and anchor 
the inserts in the die casting. 

In many cases the advantages of cast-in 
inserts provide substantial cost savings 


even though the casting process is slower 


than when no inserts are involved. 

The seasoned and skilled Madison-Kipp 
mechanics have had long experience in 
“hot-shot assembling.’’ They may be able 
to assist you in your problems. 

Please clip this ad as a reminder to 
contact us when you have die casting 


requirements. 


@e)}e MADISON-KIPP CORPORATION 


213 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
For more information circle No. 69 on the Reader Service Card 
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MONARCH 


ALUMINUM 
PIONEERS IN CASTING PROGRESS MONARCH ALUMINUM MFG. COMPANY 


9205 Detroit Avenue, Cleveland 2, Ohio 








Mold Castings + Z ( 


Enamel Finist ) MEMBERS CERTIFIED ZINC PLAN + AMERIC 
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HOTFORM— the nationally known hot work steel 
for aluminum, magnesium and white metal die 
casting—withstands erosion, resists fire-checking, 
and air hardens from a relatively low temperature 
without excessive scaling. This steel can be exposed 
to working temperatures up to 1000° without 
softening. It is highly resistant to thermal shock, 
and combines strength with toughness 


hese 3 fine steels 








cover the entire range of 
your light metal die and 
plastic mold requirements 





SPEED-CUT is a free-machining die steel furnished 
heat treated ready for use as die casting dies for 
white metal alloys, plastic mold plates, die shoes, 
backing plates and many other applications. Its 
alloy content is sufficient to produce hardnesses of 
275 to 325 Brinell for sizes as large as 20” x 10” 
on cooling in still air—-machining very readily at 
such hardness 


MC (Mold and Cavity steel) is provided heat 
treated and ready for use for plastic mold cavities, 
die casting dies and a wide range of other uses 
where a highly polished finish is desirable. MC is a 
medium carbon-alloy steel with very deep harden- 
ing qualities. It is painstakingly produced to avoid 
sulphides and other non-metallic inclusions, permit- 
ting high polish in plastic mold cavities without 
pits or blemish 


VANADIUM-ALLOYS STEEL COMPANY 


Latrobe, Pennsylvania 


Subsidiaries: COLONIAL STEEL CO. * ANCHOR DRAWN STEEL CO. * 
PITTSBURGH TOOL STEEL WIRE CO. * VANADIUM-ALLOYS STEEL CANADA 
LIMITED * VANADIUM-ALLOYS STEEL SOCIETA ITALIANA PER AZIONI 


Hotform 


aneed Cut 
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The 6 grades of Die Slick 


Here ia brief information on the six 
different grades of Die Slick—more 
detailed information will be sent on 
request, 


Ne. 3—Aids parting and ejection on 
difficult ALUMINUM and MAGNE- 
SIUM castings. Non-staining. En- 
ables better metal flow and fill-out 
of castings. 


No. 4—Expressly for Brass castings 
—sometimes used on aluminum and 
magnesium, Extra heavy-duty com- 
pound with lubricating graphite. Re- 
tains lubricity under high heat. 


No. 9—For clean “hardware” finish 
Zinc castings, where finest plating 
results are required, Assures main- 
tenance of clean cavities, cores, ejec- 


tor pins, and guide pins. Don’t use TOO MUCH Die Slick ! 


No. 11—General purpose compound 
for ZINC castings, Generally stain- 


free unless applied too heavily. Pre- One big advantage of Die Slick is that a little goes a long way. Die 





icking and scoring. ’ , = 
vents sticking and scoring Casters have found that the easy, reliable way to prevent sticking, poor 


$6—Standard grade compound for  %Urface finish, and ejector pin wear is really the least expensive way. Any 
general use on ALL alloys except of the six grades of Die Slick can be reduced to the desired consistency, 
brass. A high viscosity amber fluid then sprayed on with a blow-pipe. On new dies, lubricate after each 
that is not readily burned off by the = shot until the die is worked in, then at less frequent intervals depending 
heat of the dies. ; . on ’ . ome ; 

on alloy and die complexity. Try a week’s supply of Die Slick in your 
PS-—Plunger-Slick is an adherent plant at our risk—if you don’t like it, we’ll cancel the invoice. Simply 
viscous compound that will not melt specify the metal or alloy you are casting. 
under highest casting temperatures. 
Expressly for cold chamber ma- 
chines, it prevents scoring, sticking, 
or wear on plunger parts, No, 21— 
(silver) for average use on all alloys. 
No, 34—(black) has added micron- 
ized graphite for extra high lubricity. Die Slick is a registered trade mark of G. W. Smith & Sons, Inc 


DIE SLICK 


G. W. SMITH & SONS, INC., 5403 KEMP ROAD, DAYTON 3. OHIO 
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ou LESTERS... 


“We're glad we got into die casting. We've effected tremendous 


savings in this brand new department with the five Lesters we 
have running. And they're doing a swell job. For instance, the 
HP-1-Z has been running almost continuously since the day it 


was installed 12 months ago. 


“Yes, we are very happy with our Lesters...and our future 


expansion plans include more of them.” 


So says Sy Olanoff, plant manager of Lewyt Air 


Conditioner Corporation in Brooklyn, New York 


LESTER-PHOENIX, INC. 


2708-A CHURCH AVENUE ® CLEVELAND 13, OHIO 
Agents in principal cities throdghout the world 


For more information circle No. 65 on the Reader Service Card 





CASTING ABOUT 


technical news of applications 


& processes involving precision metal moldings 


Coming next: The die cast V-87 .. « with cast liners? 


WATCH THESE AUTOMOTIVE DEVELOPMENTS ... 


DIE CAST 8-CYLINDER ENGINE BLOCKS are on the way! Having successfully die cast an experimental 6-cylin- 


der automotive engine block in aluminum (PMM, Jan. '56, pg. 36) the Doehler-Jarvis 
Division of National Lead Company has started design work on a V-8 block to be die cast 
in one piece. According to Alfred F. Bauer, chief engineer and assistant general manager 
of the division, “Much progress has been made on the design of a V-8 engine block and 
several designs have been completed. The main problem of conversion is the same as with 
the 6-cylinder block the V-8 block has to be completely redesigned following a three- 
point program no undercuts, no heavy walls, and all holes cast in.” The V-8 block is 
expected to weigh between 50 and 70 pounds and bring about a 10 percent reduction in cost 


WET-LINER ENGINE DESIGNS using centrifugally cast liners promises to be especially suitable with die cast alu- 
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minum engine blocks but also offers great economy and functional advantages when 
used with cast iron blocks. The design calls for separately cast liners assembled into the 
cast block, with coolant circulation around the cylinders. Ralph Teetor, president, and Ar- 
thur M. Brenneke, chief engineer, of Perfect Circle Corp., have listed some of the advan- 
tages of this type of design: 1) Larger cylinder bores are possible; 2) Less coolant is re- 
quired; 3) Faster warm-up is possible; 4) Replacement is simple; 5) Cylinder material has 
better hardness, good machinability; 6) Cylinder walls are uniform in thickness; 7) There 
is less danger of cylinder distertion; and 8) Better head gasket performance is achieved 

Perfect Circle has developed a technique for casting the liners centrifugally and has now 
published a brochure describing the features of wet-liner construction. Selling price for 
finished cylinder assemblies is expected to range between $11 and $15 per 8-cylinder en- 
gine. By contrast, one typical V-8 block, rough casting weighing about 200 pounds, cost: 
its manufacturer $38 (including burden) as it leaves the foundry 


GAS TURBINE ENGINE GETS A CROSS-COUN- 
TRY RUN: Chrysler Corporation’s experimental gas 
turbine-powered passenger car recently completed a 3,020 
mile endurance run from New York City to Los Ange- 
les. The turbine car, a 4-door Plymouth sedan, standard 
in every respect except power plant, averaged between 
13 and 14 miles to the gallon cruising at 40 to 45 mph 
and had only two interruptions for minor repairs during 
the trip. Looking over a gas turbine engine installed in 
a 1956 Plymouth are James C. Zeder, vice president-engi- 
neering, and George J. Huebner, Jr., executive enginee: 
in charge of research. Mr. Huebner, shown holding a 
power turbine wheel, says that Chrysler engineers have 
solved two major problems high temperature exhaust 
heat and high fuel consumption but still have many 
metallurgical and manufacturing problems to work out 
before the gas turbine can be built in volume for produc- 
tion passenger cars 


Continued on page 10 









CLEVELAND 


b Universal Hydraulic Die Casting Machine 
LOCKING PRESSURE STRAIN GAGE TESTED 


You're looking at the finest 600-ton die casting machine available today! 
The new Model 600 Cleveland was designed in every detail to give the die 
casting industry a machine of exceptional performance capabilities 

high speed, reliable operation safe and simple control minimum 
maintenance, The developed machine more than met these specifications 


This new Cleveland will deliver castings weighing up to 10 lbs. aluminum 

25 lbs. zinc. An idea of the brawn built into the design—to back up it: 

guaranteed 600-ton locking pressure—is indicated by the 38,000 Ibs. net 
Write for Bulletin 600 weight of the cold chamber machine shown above. Massive toggle system 

5” dia. tie bars and cross head guide bars, 7%," thick platens, insur« 
rigidity and accurate die alignment 


The hydraulic system is practically as leak-proof as can be built. Mani 
fold valving is incorporated, Total pump capacity is 99 gpm. A 200 gal 
oil reservoir is provided. Filter capacity is twice pump capacity. Two ac 
cumulators provide high injection speed 


Dozens of other highly important features—-many are exclusively Cleve 

land’s—are incorporated. You'll want to call in a Cleveland sales engineer 
for full details. In the meantime, factual information, well illustrated, in 
Bulletin 600 will give you plenty of incentive to reserve floor space for 
this new Cleveland in your shop. Write now for your copy 





| CASTING ABOUT 


| continued from page 8 


COPPER PRICE... WILL IT DROP THIS YEAR? The price of domestic 
copper is unlikely to rise in 1956, and some decline can be anticipated 
later on this year, according to Perspective, issued monthly by the In- 
vestment Management Department of Calvin Bullock, mutual funds man- 
agers. Both domestic and foreign mine production were higher during 
the first two months of the year than for the same period last year, and 
at the same time, foreign consumption has declined. As a result, the pub- 
lication forecasts that the industry will be in an easier position through- 
out 1956. 


DIE CASTINGS IN GUIDED MISSILES. What is reported to be one of 
the largest contracts for magnesium and aluminum die castings for use 
in guided missiles has been received by Harvill Corp., West Coast die 
caster. The joint contract from Motorola Research Laboratories in 
Phoenix and Convair Division of General Dynamics Corp. in Pomona, 
Calif. calls for light metal die cast components to be used in the elec- 
tronics section of the Navy Terrier guided missiles. First phase of the 
contract is expected to run through 1957. The supersonic, rocket- 
propelled Terrier missile is designed to intercept enemy planes and put 
them out of commission before they can achieve their mission. They have 
been installed already on the U.S.S. Boston, the Navy’s first guided mis- 
sile ship. Other castings Harvill produces for missiles go into the Nike by 
Douglas Aircraft, the Falcon by Hughes Aircraft and the Sparrow by 
Sperry Farragut Division of Sperry Rand. 


NOW, GLASS MOLDS FOR LOST WAX CASTING. One of the earlier 
limitations of the Glascast process (See PMM, Nov. 1955, pg. 36) was the 
need for using a split mold. This process for producing precision metal 


s < castings, utilizes the high silica glass powder developed by Corning Glass 
TRY T —_— Works, but was originally limited to shapes that could be made in cope 

= a. and drag. Refinement of the process, just introduced, permit adaptation 
FUDAN IN iG of the lost wax technique of conventional investment casting. Special 

—_ — features of the new mold material are said to be: low coefficient of ex- 
pansion (.00000047 inch per inch per degree F between 0 and 587 F), re- 


— oe 7 = 
LJQOCESS2S sistance to thermal shock, smooth surfaces. Details of mold making have 
been well worked out, yielding a shell % to %” thick. A special top-load- 
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Selling huge quantities of goods 
depends on (1) goods styling 
(2) high speed production and 
(3) a “low price tag.” The com- 
bination of zinc die casting and 
Sel-Rex BRIGHT PLATING 
PROCESSES is the answer to 
all three! 


And plating with Sel-Rex 
BRIGHT GOLD or RHODIUM 
or SILVER are the most eco- 
nomical of all processes .. . for 
Sel-Rex goes further, requires 
no buffing, burnishing or polish- 
‘ing, operates at room tempera- 
ture on standard equipment. 

The mirror-bright finish . . . per- 
fect, flawless, beautiful — comes 
right from the plating bath — 
requires no further finishing. 


Sel-Rex Precious Metals, Inc. 
229 Main Street * Belleville 9, N. J. 
“The Best Friend A Design Engineer Ever Had” 


Sel-Rex Precious Meta PMM.6 


Is, Ine. 
229 Main Street, Belleville 9, N. J. 


Gentlemen Please send me complete details on 
Se)-Rex BRIGHT PLATING PROCESSES 





ing firing and dewaxing furnace has been developed; the low thermal 




















Name expansion of the mold material permits the inverted mold to be placed in 

‘ Com —_ the furnace at 1920 F, so that the sudden heat causes the wax to melt and 

Address Ee ae drop from the mold into a container beneath the furnace without ex- 

City _ ________Bene__ State panding or burning. The Glascast process is reported to cut number of 
rejects on jet turbine blading to less than 10 percent. 

Circle No. 123 on the Reader Service Card Continued on page 12 
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FROM ELECTRIC IRONS 


IUustration Shows Morphy Richards Iron, 
sole plate of which is produced on the 
Peoo SC Die Casting Machine by the Brit- 
ish Die Casting Co., London 


TO SCHOOL DESKS 


there’s hardly any limit to the 
types of article being produced on 


PECO 
DIE-CASTERS 


PECO machines have completely 

modernized the technique of Cold 

Chamber Pressure Die-Casting and 

with the unique feature of electrical 

control, they are considerably in ad- 

vance of other machines on the mar- Above is an aluminum desk and chai 
ket. Four core-pulling connections, Se 6 ee eS Be 
hydraulic ejection cylinder and Association of Stevenage 

bumper bars for mechanical ejection 

are fully interlocked, permitting 

operation in any 

sequence. 
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ee ect oe . | 
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Illustrated details sent on application 


PECO MACHINERY SALES 


(Westminster) LTD. PD ECo} 


28 VICTORIA STREET, LONDON, S.W.i. Telephone: ABBey 1793/4/5 


. PRODUCTS 
Telegrams: "“PROFECTUS”", SOWEST, LONDON. Cables: PECOMATIC, SOWEST, LONDON + 
Works: THE PROJECTILE AND ENGINEERING COMPANY LIMITED \ 


For more information circle No. 90 on the Reader Service Card 
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Kee ip is : 
SUDDENLY -- 
this Hydraulic Line Burst 
The operator of this die-casting machine screamed a warning 
and leaped out of the way as hydraulic fluid sprayed on molten 


aluminum from a break in the three-quarter-inch high- 
pressure line. 


Then he turned off the control valve and went for a towel. 


Nobody hurt, no million-dollar fire, no crippled plant... 
no drama here because the hydraulic fluid was Houghto-Safe 
and Houghto-Safe won't burn. One man got pretty wet, and 
the burst hydraulic line had to be replaced, but that's all. 


Houghto-Safe provides this positive fire-protection along 
with high hydraulic efficiency. Houghto-Safe is chemically 
stable, keeps its film strength throughout its long service life. 
Working parts always get protection from wear or from 
corrosion. And Houghto-Safe won't attack packings. 


Houghto-Safe gains ready acceptance with personnel 
because it has no unpleasant odor and is completely non- 
toxic. It’s harmless, and as fireproof as water. 


Don’t wait for a costly accident to prove you need Houghto- 
Safe. Call your Houghton Man today or write E. F. Houghton 
& Co., 303 West Lehigh Ave., Philadelphia 33, Pa. 








HOUGHTO-SAFE product of... 


Ready to give you 
on-the-job service ... 


For more information circle No. 52 on the Reader Service Card 
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CASTING ABOUT 


continued from page 8 


HI-Fi IN YOUR AUTOMOBILE 
. WITH DIE CASTINGS! 
One extra problem in phonograph 
design is introduced with the 


designing and building of a hi-fi 
| unit for operation in a moving 
automobile how to overcome 


| the bouncing, vibration, abrupt 


fered as 


stops, road 
other severe 


dust, atmosphere and 
conditions. Yet CBS- 
Columbia has been able to do this in 
the high fidelity record player of- 


optional equipment in 


| Chrysler Corporation’s line of cars 





Part of CBS-Columbia’s solution 
came from a job-shop die caster 
who provides a rigid, stable base 
plate for the unit. Die cast in zinc 
alloy, the base plate illustrates the 
ability to place strength where it is 
needed, while eliminating needless 
weight and bulk in other sections 
The complex zinc die casting weighs 
only 3.75 pounds before machining 
and painting. Proper 
assembly for 


support and 
maximum durability 
are “built-in” by means of cast pro- 
jections and cored holes in the di« 
cast base 


VACUUM METALLURGY FOR 
LOWER COST ALLOYS? Alloys 
suitable for use in automotive gas 
turbines at considerably lower cost 
are reported as the result of high 
vacuum metallurgy carried out at 
University of Michigan. A nickel- 
base alloy that has almost 40 percent 
higher tensile strength and up to 
10 times the ductility of cobalt-base 
alloys, is reported by Richard Flinn 
metallurgy professor 


STABLE PRICE ON ZINC is ex- 
pected throughout 1956, according to 
Howard I. Young, president of 
American Zinc, Lead & Smelting 
Company, in a report to Company 
stockholders. He also predicted that 
inventories in the hands of producers 
should remain near the present 
levels. 

“The most promising index of the 
zine Industry’s growth is the increas« 
in per capita consumption in the 
United States,” he said. “Expanded 
uses of zinc in steel galvanizing and 
the die-cast industry have increased 
per capita consumption of zinc by 
20% in the last eight years. A new 
high of 13 pounds per capita was set 


in 1955.” 


TITANIUM EXTRUSIONS have 
been delivered by Reynolds Metals 
Company, completing its first com- 
mercial order after more than two 
years of research and development 
This first delivery went to a manu- 
facturer of jet engines. So far the 
company has worked only on typical 
sections as a means of studying the 


economic and technical aspects of 


| titanium fabrication 








Contours, clever design 
and weight saving... 
attract light industry 


The photographic industry, long a user of aluminum 
die-castings, is daily finding more ingenious ways of 
using this cost and we ight saving process Look at this 
Keystone 8 mm Capri movie camera. (1) A cast groove 
in the cover provides a positive light seal—almost im 
possible to achieve economically by other processes 
(2) the mechanism plate features a cast film guide, a 
governor housing and cored holes which all simplify and 
speed iss mbly; 3 mu h mac hinin ris ¢ limin ited by 
cored holes and part has buffed finish for customer 


chrome plating, and (4) exceptionally smooth finish 


pearance ind d 


Write on your letterhead 
for a copy of ‘Die-Castings...Untimited.” 
Address: Precision Castings Ce., 
Walnut St., Fayetteville, HM. Y. 


Lawn Spray Nozzle Three cor pull 1 2 impression die, and a produc ¢ 
tion of close to 300,000 zinc units per season That aft hole, and tapy 
the story of this complicated little die-castin ylinder end. All operat 





Machining included pun h pre parting line, tacin ‘ imple ol pe rlect integration 


fe nozzle end and seat, reaming core flash at junction of ‘ <> = 
PRECISION CASTINGS CO. > 











‘ 


4 ovision of HAARSCO Corporation A 
FAYETTEVILLE, N. ¥.—SYRACUSE, N. ¥.—CORTLAND, N. Y.—NEW YORK, N. Y. 2 2 


CHICAGO, ILL. —CLEVELAND, OHIO—KALAMAZOO, MICH. 
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IF YOU DIE CAST... | 
‘ H-P-Ms Give You More 


¥ For Your Money 
d 





Here’s Why H-P-Ms Cut Costs 
Through Better Design 


MORE “BEEF”—Heavier platens . . . more die support, less deflec- 
tion. Larger rods . . . reduced flash, less trimming . . . more 
casting dimensional control . . . less die trouble. 

H-P-M die casting machines are the (2) MORE PRESS WEIGHT—Compare price per pound . . . you'll have 
answer to many of today’s die cast- difficulty finding an equal. In addition . . . H-P-M’s many 
ing problems ... production output new design features. 
to meet any job requirement .. . (3) MORE HORSEPOWER—Clamps to the rated tonnage . . . more 
cleaner castings ... negligible flash pressure cycles per hour . . . higher injection speeds and pres- 
.. + parts produced to accurate di- sures... positive and instantaneous injection follow through. 
mensional tolerances with improved (4) MORE SPEED IN DIE SET-UP—Single central screw adjustment 
quality and density. H-P-M’s new changes daylight and controls tonnage . . . no tie rod nut 
design, mechanical link wedge adjustment. 
clamp and new injection end, re- G) MORE PRESS FLEXIBILITY—No die too complicated or sequence 
sults in a new approach to die cast- too elaborate. Infinitely adjustable . . . complete control of 
ing techniques. Here’s why H-P-Ms action, both —_ and injection ends . . . speed and tonnage 
are the best buy: assured when needed. 
©) MORE SAVINGS IN MAINTENANCE—Self-contained clamp and 
injection ends . . . compact hydraulic power units . . . mani- 
folded high pressure hydraulics . . . automatic lubrication . . . 


simplicity of mechanical link wedge design. 





Write for Bulletin 5400-A, today 
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USCO K-Z Aluminum Die-Casting Alloy is a high 
zinc variation of the popular USCO K. In other 
words, USCO K-Z is an AXS-679 Revision 3 alloy 
with zinc up to 2% maximum. The physical proper 
ties of K alloy are retained in the K-Z alloy, at a 


price saving to you 


USCO K-Z, like all other USCO Aluminum Alloys, is 
production and quantometric controlled from raw 
materials to finished ingot under the most modern 


methods of alloying and refining—giving you the 


properties you desire in your casfings 


As with all USCO Alloys, if you desire, K-Z can be 
tailor-made to fit your specific needs 


Let our metallurgical engineers, who have a prac 
tical working knowledge of die-casting, aid you in 


selecting the correct alloy and assist you with your 


melting and casting problems 


U.S. REDUCTION CO. 
East Chicago, Indiana 


CHICAGO NDIANA #* TOLEDO, OHIO 


For more information circle No. 103 on the Reader Service Card 
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1000 Shots Per Hour—accord- 
ing to bulletin A-10, an engi- 
neering report on small die 
casting machines, from ABC 
Die Casting Machine Co. 


Colloidal Dispersions for Cast- 
ing—Bulletin 425 from Acheson 
Colloids Co. describes the dif- 
ferent dispersions available for 
foundry use. 


. Induction Melting for Iinvest- 


ment Casting—The details of 
these melting furnaces and en- 
gineering reports on their op- 
eration are given in bulletins 
14-3 and 27-B from Ajax Elec- 
trothermic Corp. 


. Alloy Metal Powders—The use 


of these powders in the fabri- 
cation of parts and the proper- 
ties of the parts made from 
them are covered in detailed 
reports from Alloy Metal Pow- 
ders, Ine. 


Heat Exchangers for Die Cast- 
ing Machines—Bulletin 1.1K5 
from the Ross Heat Exchanger 
Div. of American-Standard 
gives the details of these units 
as applied to die casting ma- 
chines. 


Die Casting Alloys—A new 
booklet “Die Casting Alloys” 
has been issued by Apex Smelt- 
ing Co. Mechanical and metal- 
lurgical properties of the as- 
cast alloys are given 


Designing for Investment Cast- 
ing—A booklet has been pre- 
pared by Arwood Precision 
Casting Co. that has been es- 
pecially written for design and 
production engineers, Design 
factors, costs, etc, are given. 


The Economics of Investment 
Casting—Literature has been 
prepared by W. H. Anderson 
Co., Inc. showing how the use 
of investment castings can ma- 
terially lower production costs. 


. Refractory Mold Materials — 


Literature is available on new 
mold materials that feature a 
uniform coefficient of thermal 
expansion up to 2400F, higher 
fusion point, and other advan- 
tages from Harbison-Walker 
Refractories Co. 


Die Casting Machine Specifica- 
tions—The complete specifica- 
tions on the different models of 
die casting machines now being 
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DATA OFFERED IN THIS MONTH’S ADS 


the Reader Service Cards on the facing page will 
get you these free reference materials, Circle the numbers and mail. 


27. 


29. 


31. 


33. 


34. 


40. 


42. 


43. 


built are given in literature 
from B & T Machinery Co. 


Complete Metal Melting Facili- 
tles— Whatever your needs, 
whether air melted or vacuum 
melted master alloy or alloy 
ready for remelt Cannon Mus- 
kegon Corp. has the facilities. 
A new booklet describes the 
facilities available and the al- 
loys and metal forms that can 
be supplied. 


Safety Hydraulic Fiuids—In a 
new booklet, Form 7380, the 
uses and properties of the dif- 
ferent Hydrolubes are dis- 
cussed, Copies can be secured 
from Carbide & Carbon Chemi- 
cals Co 


Wax Injection Equipment—In 
bulletin no. 1202, the Centrifu- 
gal Casting Supply Co. de- 
scribes and gives complete op- 
erational data on their injec- 
tion equipment for industrial 
waxes. 


Plastic Patterns—The advan- 
tages, uses and properties of 
plastics for use as investment 
casting disposable patterns are 
discussed in literature from 
Centrifugal Casting Supply Co. 


Permanent Mold Castings— 
The advantages of permanent 
mold castings in aluminum for 
either large or small parts are 
discussed in an illustrated bro- 
chure from Centr-O-Cast & 
Engineering Co 


New 600 Ton Die Casting Mo- 
chine—In a well illustrated 
bulletin, Cleveland Automatic 
Machine Co. describes and 
gives complete data on their 
new hydraulic die casting ma- 
chine 


Sprue Bushings & Spreaders— 
Complete specification sheets 
giving all of the uses and ad- 
vantages of specially designed, 
longer wearing sprue bushings 
and sprue spreaders are avail- 
able from Detroit Mold Engi- 
neering Co 


Vacuum Casting—The advan- 
tages of investment cast parts 
that have been vacuum cast 
are described in literature from 
Engineered Precision Casting 
Co 

improved Cutting Oil—Bulle- 
tins describing the many lubri- 


48. 


49. 


52. 


54. 


57, 


. Improved Metal 


cating specialties made by 
Fiske Bros. Refining Co. are 
available. One of the newest is 
a cutting oil for both ferrous 
and non-ferrous metal machin- 
ing. 


Powders— 
Resistox metal powders, said 
to produce superior bushings 
and structural parts are com- 
pletely described in detailed 
reports from the Glidden Co. 


Furnace Refractories — Com- 
plete technical data are avail- 
able on the several different 
refractory materials for repair- 
ing and lining metal melting 
furnaces made by Harbison- 
Walker Refractories Co. 


Technical Data Book—Henning 
Bros. & Smith, Inc, has pre- 
pared a technical data book 
listing the alloys available to- 
gether with the chemical, phys- 
ical and mechanical properties 
of the alloys in the as-cast con- 
dition 


Designing for Investment Cast- 
ing—A brochure has been pub- 
lished by the Hitchiner Mfg 
Co. that will aid the engineer 
in designing for the most eco- 
nomical and best use of invest- 
ment castings 


Die Castings—A booklet has 
been issued by the Hoover Co 
that describes the production 
and research facilities of the 
company that are available to 
customers 


Fire-Resistant Hydraulic Fluids 
—Technical data are available 
from E. F. Houghton & Co. de- 
scribing their fire-resistant hy- 
draulic fluids and suggesting 
many places where such mate- 
rials should be used. 


Die Casting Machines—In bul- 
letin 5400-A, the Hydraulic 
Press Mfg. Co. describe the 
different die casting machines 
made by the company. Com- 
plete data on all machines are 
included 


Investment Castings—lIn a 
booklet, “Cast to Outlast,” the 
International Nickel Co. dis- 
cusses how production costs can 
be cut and quality improved 
through the use of investment 
castings 


Continued on page 18 
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this is the aluminum industrial converter 


housing they said couldn’t be cast 


this way! 


Every company at some time accomplishes a difficult 

task that brings real satisfaction to everyone. Such is the case with the 65 pound semi-permanent 

mold casting shown above made for a division of an automotive major. One of our respected competitors said, “It can't be 
done that way.” The casting buyer said, “It's got to be done.” We did it, delivered it ahead of schedule, and the costs were 
right. Everyone was happy about the job. 


Centr-O-Cast manufactures a complete range of aluminum castings in the permanent mold, semi-permanent, centrifugal, 
and centrifuge fields ranging in weights from 2 ounces to 65 pounds. All alloys are used, either regular or heat treated. 
Operating at the rate of 750,000 pounds of finished castings per month Centr-O-Cast ranks as one of the larger permanent 
and centrifugal casting foundries in the country. 


Next time your drawings call for aluminum we would like to help. A card will bring an illustrated brochure, or, if you prefer, 


a personal call by our casting consultant. 
Small permanent mold aluminum 


castings which proved that CENTR-O-CAST AND ENGINEERING COMPANY 
ality need not be expensive. 
ee 45 St. Jean Avenve, Detroit 14, Michigan 


For more information circle No. 33 on the Reader Service Card , 
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continued from page 16 


58. Investment Castings—The In- 
vestment Casting Co. has is- 
sued a brochure to help design 
engineers with their special 
casting problems 


59. Manual of Investment Casting 
-—A new manual has been pre- 
pared by the Jelrus Precision 
Casting Corp. which describes 
the investment casting process 
and gives design and applica- 
tion information 


61. Investment Casting Furnaces— 
The new type IC furnace with 
a melting capacity of up to 20 
lbs. is described in literature 
from the Detroit Electric Fur- 
nace Div., Kuhiman Electri 
* miniature XK120 Jag- \, Co 


Thousands of these 


vars (1) are molded ‘Se 62. Die Casting Machines—Kux 


eoch hour from mul- Machine Co. has issued a com- 


tiple stool cavities 2) Ss ’ , plete catalog covering their line 
P ? 4 of die casting machines. All of 


These hobbings are the necessary operational and 


produced rapidly and physical data needed is given 
with a minimum of 


63. Die Casting Machines—In de- 


machining from a a %y tailed literature, Lake Erie En- 
| single master hob (3). e gineering Co. has described and 
illustrated their die casting ma 

chines 





66. Melting Furnaces—A series of 
x. y bulletins have been issued by 
j bp Lindberg Engineering Co. that 
describe their gas, oil or elec- 


Faster, Cheaper Tooling with... | 


: om Litemetal Dicast, Inc. has pub- 
NEWARK DIE HOBBED CAVITIES lished a booklet 


a on designing 





for die casting 


’ . . hi ‘ sehi 72. Design & Production of Cast- 
To speed up tooling and cut costly machining, filing. and polishing 

a P b° ' y e P 6 ings—A 12 page booklet has 

time . . . many plants choose die hobbing. One master hob provides been issued by Midwest Found- 

: me ¢ . > alike : — ry Co. describing the design 

any quantity of steel molds or dies, all of them exactly alike and each ond predation fanilities of the 

requiring a minimum of hand or machine finishing. Because hob- company for making shell mold 


. and investment castings 
bing is a cold flow, high pressure operation (over 100 tons per 


73. How to Design Investment 
Castings—A new booklet that 
assures faithful retention of the finest detail . . . plus a luster that has been published by Midwest 


Precision Castings Co. to aid 
would be difficult to accomplish by machine finishing. the 


sq. in.) each cavity acquires a closer surface grain structure, This 


engineer and production 
man in securing the best design 
for investment casting 







W RITE for your free copy of ‘How and When to Hob.” 


78. Machine Table—A cross-slide 
Or let us discuss directly how Newark's complete die 


rotary machine table that is 
hobbing facilities and experience with all sizes and types said to reduce set-up time by 
as much as 90% is described in 
literature from Morrison Engi- 
neering Co 


of cavities may benefit you. No obligation, of course. 


81. Standard Bearings—National 
Molded Products, Inc. has is- 
sued a listing of standard size 
bushings and bearings carried 
in stock, Sizes, load data, etc. 
are given 





Continued on page 20 
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ALTERNATIVE TO DISASTER... 
fire-resistant oils 


Celanese” Cellulubes* are synthetic oils—straight 
chemical compounds developed by Celanese to mini- 
mize the constant threat of fire and explosions inher- 


ent in many industrial operations. 


As power transfer fluids in diecasting and other 
critical hydraulic operations, fire-resistant Cellulubes 
reduce the ever-present danger of uncontrollable fires 
due to line breaks or other failures. As cylinder lubri 
cants in air compressor systems, these non-petroleum 
oils prevent the formation of excessive carbon de- 
posits. Result: danger of fires and explosions is mini- 


mized and maintenance costs reduced. 


Can a Cellulube solve a safety problem in one of 
your plants? We will be glad to send you complete 


use data. 


Cellulube fire-resistant functional fluids are the 
result of research working toward a single objective: 
how to give industry more productive chemical ma 
terials. If you're looking for the extra values that can 
make your operation safer, your production more 
efficient, or your product more competitive, we think 
you'll find the Celanese research approach rewarding. 
Celanese Corporation of America, Chemical Division, 


Dept. 589-F, 180 Madison Avenue, New York 16, N. Y. 





Basic reasons ........---. .for improved products 
Acids Functional Fluids Polyols e Aq tural, evtomotive 
Alcohols Gasoline Additives Plasticizers “ viation building 
Aldehydes Glycols Salts electrical, paper 
Anhydrides Ketones Solvents pharmaceutical, plastics 
Esters Oxides Viny! Monomers TAL 14 Lua textile 
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CHEMICALS 








There’s safety in these numbers 
UCON Hydrolube 200-N 


(Viscosity—approx. 200 S$.U.S. at 100° F.) 


UCON Hydrolube 300-N 


(Viscosity—approx. 300 S.U.S. at 100° F.) 


UCON Hydrolube 550-N 


(Viscosity—approx. 550 $.U.S. at 100° F.) 


Yes, there's safety in the three standard viscosity grades of 
Ucon Hydrolubes— Carsiwe’s safety hydraulic fluids. 


Safety for men and property 


@ The resistance of Ucon Hydrolubes to burning has been proved 
by years of severe, exhaustive testing in the laboratory. AND, in 
actual service, Ucon Hydrolubes have prevented serious fires and 
injury during their more than 8 years of routine use. Ucon Hydrolubes 
are water-base hydraulic fluids—the water content is the key to 
their non-flammability. 

@ And, for all practical hydraulic purposes, Ucon Hydrolubes are 
non-toxic to workmen, 


Safety for machines 


Ucon Hydrolubes 


@ Have no harmful effects on packings and seals. Leakage losses 
are often lower than with other hydraulic fluids. 


@ Contain effective liquid and vapor phase corrosion inhibitors 
for the common metals. 


@ Have good lubricity, Special anti-wear agents provide satisfactory 
pump life and performance characteristics. 

@ Have high viscosity indexes—150 to 160. 

@ Have low pour points—can be used at sub-zero temperatures. 
@ And, are made in the three standard viscosity grades—others 
can be supplied to fit specific requirements. 


For safety’s sake, get all the facts. Write today for the booklet, 
“Ucon Hydrolubes,”’ Form 7380, 








CARBIDE AND CARBON CHEMICALS COMPANY 
A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street (TT9 New York 17, N.Y. 


CARBIDE 


AND CARBON 
CHEMICALS 





“Ucon” is a registered trade-mark of Union Carbide. 


For more information circle No. 29 on the Reader Service Card 
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continued from page 18 


Iron Powder Data Sheets—A 
new data sheet has been issued 
on the properties and uses of 
B-261 Plast/Iron powder by 
National-U.S. Radiator Corp., 
Plastic Metals Div. 


Zinc for Die Castings—A bro- 
chure has been published by 
The New Jersey Zinc Co. giv- 
ing many of the answers to 
production problems by con- 
version to zinc die castings. 


Hobbed Dies—A booklet pub- 
lished by Newark Die Hobbing 
& Casting Co. entitled “How 
and When to Hob,” discusses 
the advantages and proper ap- 
plications of hobbing as a die 
sinking method. 


induction Meiting—The advan- 
tages and economies of induc- 
tion melting are discussed in a 
booklet “The Case for Tocco 
Induction Melting” that has 
been published by The Ohio 
Crankshaft Co. 


Plunger Rings—A bulletin has 
been issued by Precision Piston’ 
Rings, Inc. describing and giv- 
ing the advantages of their 
stainless steel plunger rings. 


Investment Materials—Invest- 
ment materials that are said to 
produce better castings with 
finer detail and smoother finish 
are described in technical in- 
formation from Pre-Vest, Inc. 
Samples are also available. 


Cost Cutting with Die Cast- 
ings — A descriptive brochure 
has been issued by Paramount 
Die Casting Co. describing the 
facilities that are available to 
help cut costs through the use 
of die castings. 


Non-Ferrous Metals—A series 
of four booklets has been pre- 
pared by The George Sal] 
Metals Co. dealing with test 
bars, leak proof aluminum cast- 
ings, melting and casting alu- 
minum alloys and machining 
aluminum, 


Investment Casting Supplies— 
A new catalog has been issued 
by Alexander Saunders & Co. 
listing and describing their 
complete line of equipment and 
supplies for the investment 
casting foundry. 


. Metal Powder Presses—The F 


J. Stokes Corp. has issued three 
literature items on metal pow- 
der presses. Catalog No. 801, 
bulletin No. 670, and a brochure 
“Powder Metallurgy Today.” 


Continued on page 75 














All die-castings in this 
famous OCEAN CITY REEL 
are made by DOLLIN 
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OCEAN CITY 300” SPINNING REEL 


One of the most popular spinning reels on the market, fea- 
turing over 20 important advantages for fresh and light salt 
water casting. The “300” combines strength, durability, pre- 
cision and lightness through scientific design and liberal use 
of aluminum and zinc die-castings by Dollin, as shown below. 

















Make DOLLIN your source for Quality Die-castings, at low cost 


LARGE PARTS. Aluminum castings made on large 
cold chamber type, high pressure machines, Large 
zine castings made on large plunger type machines. 


SMALL ZINC CASTINGS. 1000 per ib. to 3 per tb., 
made on fully automatic machines. More design lati- 
tude, attractive tool costs, low piece prices. 





Manufacturers of America’s top-brand products in every field 
rely on Dollin’s advanced engineering and production techniques 
for high-volume, accurate die-cast parts, at lowest possible prices. 


Best way to learn what Dollin can do for you, is to submit prints 
or samples of your present or proposed parts for engineering 
advice and quotation, without obligation. 


Zinc and 
Aluminum 


DOLLI 


Dollin Corporation 614 So. 21st St., Irvington 11, W. J. 


SALES OFFICES: Boston + Buffale + Canton + Charlotte + Chicago + 
Detroit + Louisville * Philadephia + Pittsburgh + St. Louis + St. Paul 


DIE-CASTINGS 
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Typical parts 

being produced 

on Stokes 

Model 640 Press Feed pow! cost cut 64.6% 


Sintered iron Tolerances: Ratchet cost cut 49.3% 
by international thickness +.002"’ Roll bearing cost cut 46.6% 


Sintered brass Tolerances: 
centerline to tip +.002"' Sintered bronze Tolerances: tooth form + .002"' 
Corporation. hole +.001'', —-.000" 0.0. +.000"', —.001"’ bore: +.002'', —.000"’ 
Bore: +.001"’, —.000"° 
Length: +.001"° 


Business Machines 











cut up to 65% at 1.B.M. 
—by compacting on 
STOKES powder metal press 


On a Stokes 50-ton Model 640 press, are centralized at the front of the 
International Business Machines Corpora- press Hand wheel calibrations are 
tion produces a variety of powder metal airect reading 

parts at its Endicott, N.Y. plant. Close Precise tool alignment... protects tools, 
tolerances are maintained and costs are assures precision. 


65%. : 
reduced up to 65°7, Clean operation . . . totally enclosed 


This is typical of the savings that powder construction. 
metal processing can effect. On Stokes fully 
automatic compacting presses, many parts tion eliminates possibility of pieces frac 
which are wasteful of metal stock, machine turing. All parts are fully supported 
time and labor when made by conventional during ejection; thin-flanged parts 
methods can be produced in high volume won't break. 

... at low vost. This technique applies to a 
wide range of metals, alloys and non- 
metallic powders . . . either pure or mixed. 
It often provides qualities unobtainable in Find out for yourself how Stokes powder 
the solid metal. metal pressing can cut parts costs. The 
Stokes service includes laboratory com 
pacting of samples parts, accurate cost 
analysis, and design and production of 
punches and dies. Write today for the fol 
lowing literature: ‘“‘Powder Metallurgy 
Today’’; Catalog No. 801, “Stokes Powder 


Full pressure breakaway at initial ejec 


Low maintenance, maximum safety... 
plus great flexibility. 


35 years experience in this field is the foun- 
dation for these outstanding features of the 
Model 640 press .. . latest addition to the 
extensive Stokes line of compacting 
equipment. 


Eosy setup and control. . . press adjust- Metal Presses’’; Bulletin No. 670, ‘Stokes 
ments operate independently, and Model 640 Powder Metal! Press.”’ 


Powder Metal Press Division 
F.J. STOKES CORPORATION 
5514 Tabor Road, Philadelphia 20, Pa. 





These leading custom producers profit from Stokes powder metal presses. 


So § G 


$25,000 yearly saved... $20,000 per year cost-reduction was made 82%, drop in cost is the story behind 
$30,000 machine tool outla on a wringer drive gear of iron and this drive gear for a home ice cream 
avoided... by making lock copper powder, for use on “Whirlpool” freezer formed in a single opera- 
parts on a Stokes press waaiens Parte made by the Preamet tion on a Stokes press at Yale & 
at Dixon Sintaloy, Inc., Corporation, of Worcester, Maas. . on Towne'’s metal products division, 
Stamford, Conn. Stokes powder metal presses. Franklin Park, Illinois 
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way Glidden helps you produce 
METAL POWDER PAR 


1 
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Superior metal powders — Glidden Resistox Metal 
Powders have been subjected to the most exhaustive 
tests by parts manufacturers. Result: parts made from 
Glidden metal powders are judged superior to parts 
produced from other powders. They permit faster 
production, with greatly improved finish, appearance 
and performance characteristics. 


Complete field service and lab facilities —Whether you 
are interested in establishing a new metal powder 
parts department, or desire to improve operations 
of an existing department, Glidden can help you. 
The Glidden metal powders lab and the services of 
Glidden technicians are available to your metallurgists 
at any time. 


World's largest blender — Glidden can produce up to 
30,000 pounds of powder in one batch, more than 
any other producer...an important factor in complete 
uniformity of mass-produced parts. 

A thorough examination of the manufacturing methods 
you are now using may lead to substantial savings. 
Make certain you are not passing up the economies, 
speedier fabrication and superior parts performance 
you can get by using Glidden Resistox Metal Powders. 
Write for complete details. 


THE GLIDDEN COMPANY 


Chemicals — Pigments — Metals Division 


Baltimore, Md. * Collinsville, iil. 
Hemmend, ind. * Scranton, Pa. 
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S BETWEEN THE LINES 


the editor’s viewpoint on 
articles in current and forthcoming issues 


HOW MUCH WILL IT COST YOU to buy investment castings NOo— 


poured under vacuum? Not as much as you might 
think. Some comparative figures worked out by 
metallurgist Kenneth Iverson show that you can 
probably get the favorable properties of the vacuum 
cast metals at less than double the cost of air melted 
castings. His report on this timely subject, includ- 
ing drawings and operating details of a new furnace 
designed especially for vacuum investment casting, 
starts on page 130 of this issue. Many leading in- 
vestment casters agree that vacuum casting holds 
the key to future expansion of the investment cast- 
ing process, especially in the field of aircraft com- 
ponents. 


ONE OF THE ANCIENT CERAMIC PROCESSES can now be used 


to form powdered metal parts. The favorable proper- 
ties of this material can thus be applied to com- 
ponents that do not lend themselves to the conven- 
tional pressing technique. Slip casting of powdered 
metals will be reported in an article scheduled for 
PMM in July. Watch for §it. 


NON-ELECTROLYTIC NICKEL-PHOSPHOROUS COATINGS that 


are completely uniform and non-porous can be de- 
posited over iron powder parts or aluminum cast- 
ings. Already, one major die caster, and several 
users of powdered metal parts have made a pre- 
liminary investigation of this process. What this 
process offers you toward improved surface protec- 
tion can be learned from an article beginning on 


page 66. 


BUYER'S GUIDE to the investment casting industry is a key feature 


in this issue. You'll want to keep this directory 
handy throughout the year when you want to find 
sources of castings or equipment and materials. In- 
vestment casting, not many years ago comprised of 
a handful of moderate-sized shops, has suddenly 
emerged as a major metal fabricating industry. This 
Investment Casting Directory is the first compilation 
of companies, products and technical data ever 
published. Note: If there are other people in your 
organization who should have copies, we are having 
extra copies printed. Prices of extra copies are 
printed on the Table of Contents page. 


THE LURE OF THE OUTDOORS GOT US, and we couldn't resist 


putting together a section showing where PMM 
components are being used in the equipment found 
around the garden and yard. See it beginning on 
page 49. It includes lawn mowers, garden tractors, 


stamped 
stove 
part 
replaced 
by 

one 

die 


casting 


/ 
eliminating 


. ‘ bd 
SIX operations 


and saving 
40% r 


of the /total 


. / 
piece, 


/ 
cost | 


Stove manufacturer dis 
covers big production ad- 
vantage by having pilet 
light assembly produced by 
Paramount Die Casting Co. 


Here again Paramount engineers have 
reproduced an already developed ar 
ticle by die casting methods--seving 
over 40% in production cost over former 
stamped assembly methods. Thoroughly 
experienced in all phases and tech 
nmques of die casting a Paramount en 
gineer can help you cut costs by devel 
oping original designs or redesigning 
your present products to the die casting 


) 


ALUMINUM ime maantitium 


process 


WRITE FOR FREE 
DESCRIPTIVE BROCHURE 


DIE CASTING COMPANY 
St. Joseph 10, Michigan 
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ROCKET FUSE IS REDESIGNED FROM WROUGHT ALUMINUM 


TO DIE CAST ZINC. RESULT: 


20% cost reduction 
No increase in weight 


WROUGHT ALUMINUM 


Proper size ber stock must be 

led, cut to 
length. alt holes hed to be 
drilled and threaded. Alumi- 
num ber stock required applli- 
‘cation of anodizing. 





THE SPECIFIC GRAVITY of zinc being 2.4 times that of 
aluminum, this re-design of an airborne component pre- 
sents an interesting turnabout. The switch from aluminum 
bar stock to die cast zinc in the manufacture of the rocket 
fuse owes its success to the nature of the die casting 
process. It permits placing the metal where it is needed, 
eliminating it where it is not. Thus, coring of the zinc die 


casting has reduced the volume of the fuse body, and the © 


weight was held to 6155 grains—the same as that of the 
aluminum product it replaces. By producing the fuse as 
a cored zinc die casting rather than turning it on a screw 


DIE CASTING is the Process ZINC the Metal = 


BUNKER HILL = 


Eastern Sales Agents ST. JOSEPH LEAD COMPANY 
250 PARK AVENUE, NEW YORK 17,N. Y. 
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DIE CAST ZINC 


Casting comes from die in 
proper shape and size. There is 
ne inventory problem on rew 
moterial. Axial and cross holes 
can be cored to depth ond 
d Exp plugs in 
place of screws saves tapping. 
For finishing, the zinc die cast- 
ings need only inexpensive di- 
chromate dip coating. 














Ilustrations courtesy of MATERIALS & METHODS 


machine from aluminum bar stock, the following opera- 
tions were eliminated: 1) cut off, 2) drilling three holes, 
3) threading two holes, and 4) anodizing. The zinc die 
casting requires the following operations subsequent to 
ejection from the die: 1) trimming flash, 2) cutting two 
threads, and 3) dichromate dip. 


The change, made by Monarch Governor Co. of Willow 
Run, resulted in a 50% cost reduction. Production rate 
has been increased from 100 aluminum to 150 zinc die 
cast fuses in the same amount of time. 


x 


BUNKER HILL the Preferred Zinc 


. ZINC 


Sales Office for Pacific Coast 
} NORTHWEST LEAD CO., SEATTLE, WASH. 





Another PARKER Die Casting With... 
MACHINED PRECISION at 
DIE-CASTING COST 


7] 
Pp A R K t R Produced complete in one operation to extremely close 


SALES ENGINEERS tolerances... this helical gear part is yet another example 


of the way Parker-engineered die castings can save you 

CHICAGO 49, it ’ 
Ollie J. Serger Company © 2059 Gout 72 Sirest money by eliminating costly tooling-up and machining 
CINENRAAT. Chie operations on component parts. Combine this inherent cost 


William H. Broxterman @ 2174 Buck Street advantage with exceptionally mooth as-cast fin h, high 


DETROIT 35, Mich density and good tensiles and you can see why Parker Dis 

Hodgson-Geisler Co. @ 18917 Jomes Couzens Castings—in zinc or aluminum—open up wide new possi 
GIRARD, Penne ties > . > 

en br a bilities to the design engineer 
KIRKWOOD 22, Mo Parker has been a leader in die-casting for 50 year an 

Edward F. Higgins, Jr. @ 102 West Adams Street ore 

old hand with new ideas. Take advantage of this skill 

WILTON, Conn ) 

Girord L. Palmer © Belden Hill Rood Just call the nearest Parker sales engineer 
SYRACUSE, N.Y factory direct. 

J.C. Palmer @ 712 State Tower Bidg 
BELLEFONTE, Penna 

Warren G. Olson @ 420 East Linn Street 


or write the 


Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pennsylvania 
high pressure 

ALUMINUM and ZINC 
PA 4 4 E oa die castings 


POWDERED METAL PARTS 
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ZINC ALLOYS 
BECA 
QUALITY CONFROL 


The metallurgical know-how which 

has made us a leading 

supplier of aluminum, brass, and bronze 
ingot metal is the extra 

value factor you get in our zinc alloys. 


Call or write today for prices on your 
zinc alloy requirements. 


FREE Ask for one or all of these booklets 
TECHNICAL @ How to Make Good Test Bars 

Producing Leak Proof Aluminum Castings 
BULLETIN i How to Melt and Cast Aluminum Alloys 
SERVICE Machining Aluminum 


George Sall Metals Co., 


2304 E. BUTLER ST., PHILA. 37, PENNA. 


Aluminum, Brass and Bronze and Zinc Alloy Ingot; 
PRODUCERS OF Hardeners, Z-shot and bar for Zamak production; 
Salloy; Special Alloys 
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S LETTERS 


the readers’ forum 


CAN THESE HOLES 
BE CORED? 


At the present time one of our 
most pressing engineering prob- 
lems in the field of hydraulic con- 
trols is that of designing and pro- 
ducing stainless steel control 
valve bodies with interior pas- 
sages. In the past we have made 
aluminum valve bodies with in- 
ternal coring, but due to higher 
operating temperatures (600° F) 
that are now being encountered, 
it is necessary for us to go to stain- 
less steel. 

This change in material presents 
many difficulties in coring that 
have not heretofore been encoun- 
tered. The following list will give 
you some idea of the problem. 

Interior coring is a must. The 
drilling of passages causes 
turbulence and pressure drop 
of the hydraulic fluid. 
As the coring will be used in 
a casting of 420 stainless, the 
melting point of which is 
2700° F, the coring must with- 
stand this temperature with 
little or no deforming during 
casting 
Complete removal of the core 
must be accomplished by 
chemical means (removal of 
the core by mechanical means 
is impossible) without dam- 
aging the casting 

We are interested in rod sizes 
from 1/16” Dia to %” Dia and in 
special shapes with total dimen- 
sions up to 3” x3” x 4” 

We would appreciate your help 
in supplying us with any informa- 
tion in regard to articles or pub- 
lications on this subject and con- 
cerns that we may contact. J.N.H 


This is a real tough one, and we 
have referred this problem to 
manufacturers of materials for 
the investment casting industry 
which encounters problems of this 
type, especially in its aircraft 
work. We have seen examples of 
small diameter holes cored in the 
higher temperature alloys. In at 
least one mestance, a slender wire 
reinforcement in the center of 
the core held it firm against the 
flow of molten metal, and also 


Continued on page 33 











This big die produces aluminum die cast terminal 
boxes for telephone cables. It was made by 

New England Die Casting Co., West Haven, Conn., 
of Crucible CSM 2 and NU DIE V die casting die steels 


it’s made of 








ultrasonically inspected 


CSM 2 and 
NU DIE V 


...from Crucible warehouse stock 


The die above, built by New England Die Cast- 
ing Company, West Haven, Connecticut, casts 
aluminum electrical terminal boxes. The holder 
block is prehardened CSM 2 — the insert NU 
DIE V — both promptly obtained from local 
Crucible warehouse stocks. 

Crucible CSM 2 and NU DIE V are made for 
and inspected to die casting steel quality. 
They’re an unbeatable combination — perfect 





for holder blocks, solid dies, inserts or sleeves 
for any die casting application 

What's more, delivery is from local ware- 
house stock — in 438 sizes — 1” to 40” wide . . 
¥,” to 15” thick — all ultrasonically inspected 
You just can’t beat Crucible die steels for qual 
ity or availability. Crucible Steel Company of 
America, The Oliver Building, Mellon Square, 
Pittsburgh 22, Pa. 


| C at UJ C | g LE} first name in special purpose steels 





Crucible Steel Company of America 
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_ Lindberg-Fisher 
manufactures all types 
of Aluminum Melting 
and Holding Furnaces 
for permanent 
mold application— Undberg-Fiher Bere Redetonce Aluminum Mating ond Holding 


Furnace equipped with heavy duty resistance elements which give 





uniform distribution of heat, insuring long element and pot life. 


Gas-Dil- Capacities up to 1000 Ibs. Described in Bulletin 320. 
Electric resistance. 


Lindberg-Fisher 
engineers can 


intelligently recommend 
the type of furnace 
to best suit your needs —— esas en ta ones eee 
and conditions. 


Lindberg-Fisher type ADC Aluminum Melting and Holding Furnace 


Melting specialists for 25 years 


Soles and service offices in principal cities 


LINDBERG 
FISHER 


M E LTl N G F U R NA C ES lindberg-Fisher type HNP Hydraulic Nose-Pour Tilting Crucible 


Furnace. Pouring lip is located in the axis of tilting providing a 
A Division of Lindberg Engineering Company, constant pouring arc regardless of degree of furnace tilt. Capaci- 


d Street, Chi 12, linet ties up to 1000 Ibs. of aluminum. Oil or gas fired. Described in 
2463 West Hubber eet, Chicage nois Bulletin 57-A. 
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Machining these teeth 
100% eliminated 
by shell molding 
with Plenco resins 


Tensile strength increased over results 





obtained by former casting method 


These three ductile iron conveyor drive 
sprockets were shell molded by Woodruff & 
Edwards, Inc., Elgin, Ill., a general foundry 
which has pioneered in this new process 


Through the use of quality Plenco Phenolic 
Shell Molding Resins, the foundry has 
effected a notable product improvement 
Previously a malleable gray iron blank was 
cast, requiring the teeth to be completely 
machined on. Shell molding also allows 
Woodruff & Edwards to replace gray iron 
with tougher, more flexible ductile iron, 
which has greater tensile strength 


Machining of the sprocket teeth (shown 
nearly actual size at the left) has been 
eliminated, and the only machining necessary 
is a reaming of the center bore and removal 
of the gating ring. Not only are the shell 

cast teeth stronger, but the sprockets are 


produced with savings in labor and material. 


We'll be pleased to consult with you on the 
use of Plenco shell molding compounds in 
your production 


: 
‘ 


\ 
4 
PLENCO PHENOLICS 
PLASTICS 
ENGINEERING 
COMPANY 
Sheboygan, Wisconsin 


1 See the Pler hibit 
Sprockets are approximately 11, 7, and 4’ « the Ple ex 


in diameter and weigh 25, 14 and 8 pounds 7th NA NAL PLAST ExPC 


respectively. All have teeth identical in size New York Coliseue 
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No power plane before this Porta-Plane has ever 
used such a high speed motor. And when any manu- 
facturer is out to break all precedents, and still sell 
his product at a low price, he needs every bit of de- 
signing and production skill he can find—anywhere. 


This manufacturer found these in generous abun- 
dance at Mt. Vernon. The 8 principal parts of the 
frame of the Porta-Plane were designed to obtain the 
special advantages of die casting: thin wali sections 
of great strength and rigidity, negligible machining, 
smooth finish, high speed production, low cost. 


This important advantage—low cost—stems directly 
from the way we are organized here at Mt. Vernon. 
From die cast to finished casting, Mt. Vernon has both 
the complete die casting service and the facilities it 
takes to produce parts like these at minimum cost in 
any quantity. We have 162,000 square feet of the 
most modern equipment for making dies and for die 
casting aluminum and zinc. Mt. Vernon service com- 


prises completely coordinated designing, die-making, 
casting, and machining, all under one roof. 


It will pay you to bring your production specifica- 
tions to us. We may show you, as we did Porter-Cable, 
the way to important cost reductions and improved 
products. 


HY Tit itis late 
$98 28, tas} VT a 





MT. VERNON 
DIE CASTING CORP. 


STAMFORD moe og... Bee eS 
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LETTERS 


continued from page 28 


helped in removing the material 
from the cast hole 

However, if any PMM reader 
has a better solution for this prob- 
lem, drop us a line.—Ed. 


DESIGN POINTERS FOR 
DRAFTSMEN 


In the April issue of Precision 
Metal Molding is included a 
graphic portrayal of “Design 
Pointers” in which we are partic- 
ularly interested. 

We would appreciate advice at 
your earliest convenience wheth- 
er or not ten additional copies of 
the graphs in the April issue 
could be made available to us. We 
would like to place this informa- 
tion in the hands of our design 
and detail draftsmen, with a cou- 
ple of spare copies for shop and 
inspection use. 

Will you please advise the pos- 
sibilities of obtaining these ad- 
ditional copies.—C. D. W. (Fac- 
tory Manager) 


Extra copies have been for- 
warded, Judging by the reader 
reaction, there has been a great 
need for this type of data, and 
our supply of extra copies is 
almost exhausted. The same is 
true of the design pointers for 
powder metallurgy published 


earlier by PMM.—Ed. 


SMALL, PROTOTYPE 
ALUMINUM CASTINGS 


In our engineering department, 
we frequently have need of small 
intricate aluminum sand castings 
for experimental or prototype 
work on precision electro-me- 
chanical computers. Invariably 
the quantity is small, usually not 
more than a dozen, and the re- 
quired consultation time is feirly 
high. No promise can be made to 
the vendor for production orders 

Our experience indicates that 
many foundries avoid orders of 
this type as the work is naturally 
not as profitable as long runs of 
production items. We recognize 
the fact that the price on a pound 
basis is much higher for shortrun 
experimental work involving 
close tolerances, material certifi- 
cation, and careful inspection, 
and consequently we are willing 
to pay accordingly 


Continued on page 75 





like an extra dividend 
....cost savings with 


PLAST/IRON 


POWDERS 


Now fabricators can reduce production costs for parts 
like these with the new Plast/lIron B-261 Powder 


PLAST/IRON GRADE B-261 


reduces costs from 1¢ to 5¢ per pound 


¢ Eliminates copper ¢ Improves elongation 

© Reduces sintering time © Controls growth 

¢ Improves tensile strength ¢ Eliminates certain mixing 
¢ Increases hardness operations 


Write for your free data sheet showing how and why savings 
accrue with the use of B-261 Plast/Iron Powder. Address 
3456B Bridge Street, Johnstown, Pa. 


General Saies Office 
342 Madison Avenue 
New York 17, New York 


District Offices 
Chicago—Johnstown, Pa.—Los Angeles 


[2 we — 8 Oe he 


5 Radiato) OTTO RELOL 
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NOW... Die Casting Machine that 


EXPANDS WITH YOUR NEEDS 


34 


e Available in capacities of 250, 450, 650 
and 850 tons. 


@ Hot chamber or cold chamber models as 
desired. 


e All models are equipped with an improved 
version of the highly successful Wedge Cam 
Toggle. The incorporation of knuckled joints 
eliminates the use of pressure pins when 





under locking pressure 


TODAY... 


e Buy the unique Lake Erie Series D 
“expandable” Die Casting Machine as 
a basic tool with only the essentials 
required for your present production 
This saves money yet gives you 
rugged characteristics and top quality 
never before obtainable in a sim- 
plified machine. Incorporated in all 
models of the new Series D are: 






@ Larger Die Area 

@ Low-Stressed Tie Bars 

@ Faster, Smoother, Die Closing @ Packing Suitable for All 

@ Lower Prame — Engineered Non-Inflammable Fluids 
Working Height @ Detached Electrical Cabinet 

@ Manifold Valving @ Reserve Pumping Capacity 

@ New Knuckled, Wedge Cam Toggle @ Mechanical Ejection 

@ Simplified Electrical & @ Automatic Lubrication 
Hydraulic Systems 

@ Basier Conversion from OPTIONAL EQUIPMENT 
Aluminum to Zinc @ Safety Hook 


@ Screw for Die Height 
Adjustment 
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TOMORROW... 


As you get into different types of production, you add any 
of the following features you need. They can be installed 
fast, at low cost, right in your plant 


Multiple Corepull Valving @ Thermostatic Control of Water 


Patented “Pressure-Pac” Injection Power Unit Covers 
System for Aluminum 

Positive Adjustable Cylinder Stops 
Hydraulic Ejector 

Vacuum Die Evacuation System 
Safety Shield 

Cold Chamber Plunger Assembly 
Die Cooling System 

Hot Chamber Furnace Controls 


” 
r 


FRIE 


WRITE 
FOR DETAILS 


Send today for Circular 255 describing this new and unusual “expandable” 
Die Casting Machine 


LAKE ERIE ENGINEERING CORPORATION 
§20 Woodward Avenue, Buffalo 17, N. Y. 
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Part of the story behind the development of the 
Singer Automatic Zigzagger (an attachment for 
use with Singer sewing machines) reveals how-— 
through the use of ZINC Die Castings—efficiency 
and economy can go hand-in-hand. The castings 
in the new assembly are shown at the right. 

The first consideration in developing the Zig- 
zagger was to establish a basic design which 
would permit milady to simply and efficiently 
create a variety of decorative effects merely 
through the interchange of different stitch pat- 
terns. The ultimate design called for some un- 
usually shaped components which led Singer 
engineers to the specification of ZINC Die 
Castings. These parts are the cover frame, two 
presser bar seats and the eight interchange- 
able stitch patterns. 

The economy of die casting the Zigzagger 
components stems from high speed multiple- 









SEWING UP A PRODUCT DESIGN 


at SINGER 


NUMBER 2 OF A SERIES 


PRODUCTION SHORT CuUTS 


~ ZINC 


gs 





cavity production, achieving dimensionally accu- 
rate, ready-to-assemble parts. The eight stitch 
patterns are cast with the sewing design engraved 
on each pattern head and, as can be seen in the 
underviews, unusually shaped cam tracks also are 
obtained on these castings. The smooth surfaces 
of the ZINC Die Cast cover frame require little 
preparation for a handsome 
paint coating. 

For possible answers to 
your production problems, 
send for our brochure and 
contact any commercial die 
casting company. 


4 Send for your copy. 








QreP OSs FOR DIE CASTING ALLOYS 









The Research was done, the Alloys were developed, and mos? Die Castings are based on 






7 





HORSE HEAD SPECIAL (unicimciciy) ZINC 
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9 PROVEN MODELS 


DIE CASTING PANOINO IN CAPACITY 


FROM 100 to 750 TONS — 


a | i.e ia | N E S FOR ZINC, ALUMINUM, 


MAGNESIUM and BRASS 











DESIGNED AND BUILT TO THE SPECIFICATIONS OF PRACTICAL, 
LONG-TIME DIECASTERS AND DEVELOPERS OF 


DIE CASTING MACHINES 


MODEL 700 zinc machine MODEL 100 and MODEL 200 zinc 


Locking pressure — 750 ton machines Locking pressure 450 ton 


MODEL 400 aluminum machine MODEL 500 
Locking pressure — 450 ton Tag ee se ee 





BAT die casting mac hines operate with four extra heavy alloy steel « asting 
DETROIT OFFICE: toggles that lock directly under the tie bars. The hydraulic lines are of 
extra heavy seamless pipe; Weldon joints, flanged connections and ‘'O 


112 MADISON AVE. ' 
ring seals on pressure lines Full specifications on all models furnished 


upon request. Consult with us on your requirements 


BcT MACHINERY COMPANY voici. ‘iciicnn Phone 2341 


AN AFFILIATE OF BUSS MACHINE WORKS - MANUFACTURERS OF MACHINERY SINCE 1862 
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GRC DIE CASTS MOVABLE PARTS IN ONE UNIT, 
RESULTING IN BETTER DESIGN, LOWER COST 





metal stamping. 


This GRC “Intercast” swivel ring on left cast—this assembled complete in single 
operation. Ring on right required assembly of two screw machine parts plus a 








Wide Variety of Stock 
Parts Available from Gries 


Zinc-alloy and plastic molded prod- 
ucts and components covering hundreds 
of industries can be obtained from GRC. 
Industrial fasteners such as wing nuts 
and cap nuts, are produced in great 
volume, along with saddlery, awning, 
drapery and window hardware items, 
nylon coil bobbins, washers and valve 
seats; die-cast gears and pinions in 
hundreds of standard combinations. 
Many other specific parts available; 
write for full information today. 





GRC Gives Help on Design 
and Production Problems 


To learn how designs can be sim- 
plified and assembly operations re- 


duced or eliminated, write for useful 
copy 


reference of Gries’ fact-filled 
bulletin. In addi- 
tion, Gries’ staff 
is available to 
manufacturers for 
personal consulta- 
tion on design 
and production of 
GRC automati- 
cally die-cast and 
plastic - molded 
small parts. 
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GRE Offers 
Extensive Facilities 





In the modern Gries plant, complete 
production facilities for small pre- 
cision parts, plus a highly qualified 
engineering staff, guarantee the manu- 
facture of even the tiniest, most in- 
tricate components to exact specifica- 
tions. In addition to complete produc- 
tion tooling and design development, 
comprehensive facilities are available 
for secondary operations . . . machin- 
ing, tapping, threading, assembly, etc. 
Practically all commercial finishes can 
be applied in the complete Gries plat- 
ing department 


(* oe & 








Intercast, exclusive GRC cast- 
assembly process produces 
single units or continuously 
interlocked assemblies, ready 
for use. 


Previously, Metalcraft Corp., lead- 
ing manufacturer of picture frames 
needed two screw machine parts, a 
metal stamping plus two assembly op- 
erations to complete their picture 
frame swivel rings. With Gries “Inter- 
cast” production, a single automatic 
operation casts the unit completely 
assembled, trimmed, and ready for 
use. Metalcraft eliminated assembly 
entirely, effected economies of over 
50% and received a more attractive 
component. 


“Intercast” is only one of the ex- 
clusive Gries die-casting techniques 
and processes that offer industry dras- 
tic reductions in production costs and 
new opportunities for improved de- 
sign. Unique GRC machines turn out 
simple or intricate small parts, com- 
plete, in one high-speed automatic 
operation. Many manufacturers have 
found that Gries facilities give them 
a better product while reducing costs 
and eliminating machining and assem- 
bly operations. 


Gries small zine alloy die cast parts 
are made to fit size, shape and toler- 
ance specifications precisely. Smallness 
is unlimited (maximum weight % 
ounce, maximum length 1% inches). 
All are mass-produced at low cost in 
quantities of 100,000 to many millions. 

Send for further information on 
‘‘Intercast’’ and other Gries small- 
parts production facilities, and find out 
how they can be applied to your par- 


ticular problems 





157 Beechwood Ave., New Rochelle, N. Y. NEw Rochelle 3-8600 (Z (iy 








iam 4018 


AN =1041 07-48 = 
+. OR 
DESIGN 


SMALL PARTS 


In many cases, you can make parts faster, more 
uniform and at less cost using Republic Iron 
Powder. Or, make complicated shapes which are 
difficult to produce economically by other means. 

Republic Metallurgists can help you make the 
decision—help you determine iron powder’s suit- 
ability to your parts. Or, they can suggest alternate 
methods or materials better suited to your par- 
ticular needs. 

Republic Iron Powder has good green and 
sintered strength to help you hit design targets 
and to simplify processing and handling. It is 


REPUBLIC 


STEEL 
Worltta Wider kenge 


of Sttzuclard, Stbols aud Stil Process 


uniformly consistent, thanks to the qualities of 
base material and Republic's preparation processes 
Particle size distribution and apparent density are 
carefully controlled. Republic's hydrogen reduc- 
tion process has established acceptable limits on 
flow rate, hydrogen loss and chemical analysis. 


Iron powder is coming up fast. According to 
the Metal Powder Association, approximately 
30,000 tons were shipped in 1955—a phenomenal 
increase over 1954. Check the coupon for more 
information on using Republic Iron Powder in 


your parts production. 


cS ee nn nr = 
REPUBLIC STEEL CORPORATION, 

| 3192 East 45th Street 

; Cleveland 27, Ohio 

Please send more information on Republic tron Powder 
| 

| Name Title 
| 

| Company 

| 

| Address 

| City Zone State 
hw cn anpaenaasenananasarananananesasan 


For more information circle No. 96 on the Reader Service Card 


pmm june 56 








Republic lron Powder offers you new profit opportunities! 


I cupenn cies eenenoeanttipenemanemenialll 
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FEDERAL 


GENERAL ELECTRIC 
im, hash Louisville, Prudence fi 


I. 
Somersworth, NM. " 


WESTERN ELECTRIC 


Kearny, §, J. 





and others... 


Such patronage must be deserved 


THe NEw ENGLAND _— CASTING sine 


Fy j F ) Box 1281 New Haven : 
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QUICK VISUAL inspection is given to each gate HAND TOUCH-UP of the completely finished Linex camera pre 
of zine die castings for apparent defects before pares it for final inspection. The black crackle finish is applied 
being passed along for trimming and finishing over the phosphate-treated base metal. Little polishing and buff 
Shown here is the camera housing ing is required before the coating is applied 








THIS THREE-DIMENSIONAL color HAND FILING of parting lines to remove flash and 
camera is a fixed-focus, single speed burrs illustrates the simplicity of processing. The 
two aperture, magazine loading unit smooth as-cast surface and accurate cast dimension 
for daylight or flash photography eliminate the need for elaborate machining or hold 
Zinc die castings make up most of ing fixtures. Principal machining is the tapping of 14 
its structural components small holes 


Zinc Die Castings Give Weight and Stability To This... 


Little Camera With Big Features 


OU can slip the new Linex The extra weight of the zin lock, magazine slide bar, front 
three-dimensional camera company engineers decided, i end of camera which serves as 
into your pocket, and yet it has preferable to the lighter alloys lens and shutter mounting, and 
built-in features equivalent to for this unit which, due to its the main housing 
larger-size equipment small size, needs the weight for After casting, flash is trimmed 
To accomplish this, Linex Di- stability and improved handling and the parts are hand filed and 
vision of Lionel Corp. depends The complete camera measures deburred. Two small holes in the 
largely upon zinc alloy die cast- only 6% x 2x3 inches and weighs end of the main housing are 
ings which make up most of the 17‘ ounces drilled: twelve others are cored 
components, from tiny aperture Six major parts of the camera and tapped. An advantage of zin« 
adjustment parts to the main are die cast: film advance block hase alloy over other metals re 


camera body aperture control, camera back lates to these 14 tapped holes in 


Continued on page 76 
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High reactivity of titanium has hampered its utilization, but 
several powder metallurgy techniques have been developed to 
overcome these handcaps. Here is a report on 
the methods now being used in. . . 


Titanium Powder Metallurgy == 


by R. F. BUNSHAH*, H. MARGOLIN**, and |. B. CADOFF*** 


HE principal limitation in the 

consolidation of titanium is 
its high reactivity at elevated 
temperatures, particularly in the 
liquid state where its behavior is 
such that no crucible material 
has yet been developed that will 
contain titanium above its melt- 
ing point without reacting with 
it. It was this property which led 
the early investigators of titanium 
to use powder metallurgy tech- 
niques to produce the necessary 
solid metal for their work, How- 
ever, precautions in handling ti- 
tanium powder consolidation 
were also required to minimize 
the contamination of the material 
during the preparation of suitable 
powder; the selection of proper 
powder size, compacting pres- 
sures, suitable sintering temper- 
atures and protective atmos- 
pheres were dependent upon this 
reactivity. 


Production of Titanium Powder 


Of the various methods used 
for the manufacture of metal 
powders, one or more of the 
following are applied to titanium. 

1. Mechanical comminution 

2. Chemical reduction of metal 

oxides or salts 

. Electrolytic reduction 

. Hydrogenation 

5. Aluminothermic processes 

n this country, the reduction 
of titanium tetrachloride by an 
alkali or alkali earth metal, such 
as sodium, calcium or magnesium, 
is perhaps the most commonly 
used method for the production 
of “sponge” titanium, which 
serves as the base material for 
powder production, Reduction by 
magnesium is of course the well- 
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known Kroll process. Sponge is 
now produced which is quite low 
in the interstitial contaminants, 
oxygen and nitrogen. However 
surface contamination may be in- 
troduced during mechanical com- 
minuation to powder, the effect 
of this contamination increasing 
as the powder size decreases, due 
to the accompanying increase in 
surface-to-volume ratio. The use 
of extremely fine powders is 
therefore not advantageous 

Processes other than the Kroll 
process are still largely in the 
experimental or developmental 
stages. Several of these processes 
produce powder directly. Elec- 
trolytic processes developed by 
United International Research 
Corporation and Horizons, Inc 
fall into this category. 

An unusual process developed 
in Belgium consists of the prep- 
aration of an agglomerate of ti- 
tanium and aluminum containing 
about 40-65 percent Ti, by alumi- 
nothermic reduction of TiO,, The 
resulting titanium powder ex- 
tracted by leaching the alloy with 
soda contains about 2 to 3 per- 
cent Al and 0.3 percent 0,. It is 
not clear whether the aluminum 
is dissolved in titanium or me- 
chanically entrapped. However, 
with proper development, this 
process may be advantageous in- 
asmuch as aluminum is the prin- 
cipal alloying element for ti- 
tanium 

The General Electric Company 
laboratories in England have re- 
ported success with a powder 
process involving the use of ti- 
tanium hydride. To produce hy- 
dride powder, titanium sponge is 
pretreated to 700 C in a vacuum 


of 10° mm of mercury to acti- 
vate its surface. Next it is cooled 
to 450 C and exposed to high- 
purity hydrogen. The sponge is 
thus converted to hydride which 
can be crushed readily to a fine 
powder. Some surface contam- 
ination of the hydride occurs 
during crushing but no further 
deterioration results from stand- 
ing in air for times up to one 
month. The hydride powder 
ranges in size from 150 to 300 
mesh and is quite suitable for 
alloy preparation. Titanium pow- 
der free from hydrogen may be 
prepared by heating the hydride 
in vacuum at 800 C until all the 
hydrogen is evolved. 


Consolidation Techniques 


Dean, Long, Whartman and 
Anderson and Dean, Long, 
Whartman and Hayes in 1946 re- 
ported on what was perhaps the 
first extensive investigation of 
titanium metal prepared from 
Kroll process sponge titanium 
using powder metallurgy tech- 
niques. Recognizing the reactivi- 
ty of titanium they used a coarser 
powder than is normally used 
for powder metallurgy processes 
Fine powder having a large 
surface area per unit volume was 
found to contain more adsorbed 
gases which reacted with the 
titanium on heating. Powder hav- 
ing a maximum particle size of 





*Associate Engineering Scientist, New 
York University; **Head, Physical and 
Structural Metallurgy Section, Metal 
lurgy Laboratory, N.Y.U., ***Assistant 
Professor, and Head of Solid Technology 
Group, N.Y.U 





30 mesh with not more than 15- 
20 percent passing through the 
200 mesh was found to be a satis- 
factory compromise between the 
requirements of powder metal- 
lurgy and the sensitivity of ti- 
tanium to oxygen. 


Titanium powder is soft, 
presses well and the green com- 
pacts may be handled freely 
Dean et al. pressed compacts up 
to 100 tsi but found that above 
50 tsi the increase in densifica- 
tion obtained did not compensate 
for the disadvantages of the 
higher pressures involved, and 
used 50 tsi as the optimum value 
At this pressure the compression 
ratio of the powder was about 
3% to l‘and the green compacts 
reached a density of about 80 
percent of theoretical 

Although the powder does not 
adhere to the die surfaces and 
does not require the use of die 
lubricants it was found desirable 
to moisten the powder with C.P 
benzene (about 5 percent by 
weight) to reduce the tendency 
towards size segregation on load- 
ing and leveling. About 95 per- 
cent of the benzene was forced 
out of the powder on pressing 
and the rest evaporated rapidly. 


Sintering required a vacuum 
of the order of 10°* mm Hg to re- 
move the adsorbed hydrogen, 
distill off the residual magnesium 
in the powder and serve as pro- 
tection against oxygen and ni- 
trogen contamination. A purified 
helium atmosphere was found to 
be unsatisfactory since it pre- 
vented the removal of hydrogen 
and magnesium. 


A sintering temperature range 
of 600 C to 1080 C was explored 
and the results indicated that for 
maximum workability sintering 
should be carried out in the 
850-1000 C range. Low tempera- 
ture sintering resulted in in- 
sufficient consolidation whereas 
sintering above 1000 C was found 
to result in accelerated oxygen 
pick-up with accompanying brit- 
tleness. Shrinkage on sintering 
amounted to about 4 percent of 
the linear dimensions and raised 
the density to about 95-96 per- 
cent of theoretical. 


A modification of the powder 
metallurgy technique for titanium 
by which the continuous use of a 
high vacuum was eliminated was 
proposed by Long in 1948. Called 
sheath working, the method con- 
sisted of sealing titanium pow- 


NEW TECHNIQUE FOR PRESSING TITANIUM POWDER 
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HOT PRESSING METHOD developed by Brush Development Company uses this 
vacuum sintering furnace. A weighed amount of powder is poured into a graphite 
mold that has been machined to the proper contour. After mold and plunger 
are installed in the furnace, it is sealed and evacuated to 1 or 2 microns, the com- 
pact is heated to 850-900 C, and hydraulic pressure is applied 


ders in welded containers and 
working powder and container at 
elevated temperatures. Iron was 
usually used as the sheath ma- 
terial, the allowable working 
range being 800-1000 C. The 
upper limit was imposed by the 
tendency of thin sections of 
sheath to oxidize and also by the 
formation of a low melting Fe- 
Ti alloy which caused the sheath 
to burst 


Additional precautions which 
must be observed include the 
proper removal of active gas be- 
fore the sheath is sealed and 
allowance for some 60-75 percent 
reduction in volume when the 
powder is consolidated. The con- 
fining action of the sheath brings 


about particle distortion and rup 
ture of surface films producing 
good contact for diffusion and 
welding 
The development of melting 
techniques for titanium consoli- 
dation drew interest away from 
powder metallurgy techniques 
but this interest has recently 
been revived by the Brush De 
velopment Co. division of the 
Clevite Corporation, who have 
announced two processes for the 
production of titanium powder 
parts 
The first method, called a hot 
pressing method, is used for the 
prototype work where small 
quantities are required. As re 
Continued on page 137 
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ANY times we have been asked to explain the 

best way to determine when a metal part 
should be investment cast and when it should not 
A simple guide that we have given is: 


CONSIDER INVESTMENT CASTING—When the 
part is of a shape, an alloy, or a quantity that 
cannot be economically produced by any other 
means of production. 


DO NOT CONSIDER INVESTMENT CASTING— 
When the part can be produced in the speci- 
fied alloy, shape and quantity by any of the 
lower-cost mass production methods, 


However, the process should also be considered 
for parts now being produced by conventional 
production methods, if they are not meeting per- 
formance expectations and requirements. This is 
a good time for the design engineer to consult 
with the investment casting engineer on the 
possibilities of eliminating subassembly work, 
changing the alloy, or re-designing the part in 
general for the improved performance needed 

Only when all the design and alloy details are 
carefully checked at the initial designing or re- 
designing stages, can the economies investment 
casting has to offer be fully realized. 
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INVESTMENT 





Design Freedom: Greater com- 
plexity of shape and wide choice 
of materials are permitted by 
the investment casting process. 
This steel number wheel was 
formerly produced by brazing the 
hub, sprocket, wheel, edge ring, 
center rings, advance cog and end 
clutch. By redesigning for in- 
vestment casting, all assembly op- 
erations were eliminated and 
costs were cut in half. 


4 Investment castings? 


WM. O. SWEENY, Vice President, Sales 
D. M. STAGG, Director of Market Research 


Arwood Precision Casting Corp 


While each part presents its own special prob- 
lem, there are certain general design criteria that 
will help in designing a new part or re-design 
an existing part for investment casting. These 
pointers are depicted in the accompanying illus- 
trations, 

The main thing to keep in mind, whether de- 
signing or redesigning a part, is that the best 
results can only be obtained, and the lowest costs 
realized, by designing for the advantages in- 
herent in the process, by thoroughly under- 
standing its limitations, and knowing what to do 
to overcome them 

For instance, the stainless steel flange on the 
facing page is a good example of designing for 
the process with knowledge of both its advantages 
and so it was designed primarily for casting to 
shape. Then the critical dimensions were easily 
maintained by locating from the cast contours 
and the holes were drilled and reamed in relation 
to them. This is a typical example of why the 
foundry’s engineer and the foundry he represents 
play such an important part. 

By working with such a foundry engineer, de- 
signers and production men can have half their 
job done for them when they are considering the 
use of investment casting. 
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CASTING DESIGN CRITERIA 
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UNIFO SECTIONS—All unnecessary mass » 
should be javoeided. All heavy areas which are 
not required to shield moving parts should be 
cored out. Frequently the removal of such nop- 
functional gurplus lightens the casting and makes 
it easier to|produce. In some cases heavy sections 


or extendet wall areas can| be designed to be 
tored or t@ be Cast With a berles of holes, EE 
treme caution should be uged with the latt 
method les{ the strength of the part be lowered. 

















¢ AVOID ISOLATED HEAVY MASS—-!f heavy sections jp 
hot |be cored to make a good casting structure the 
shoyld be designed to make it possible tp gate them separa 
All parts of a casting} have to be fed dering solidification 
the jideal solidification proceeds toward the gates and‘ 
"~~ Teaving them tie last parts to freeze Of, However, 
heaty section will feed the surrounding Iighter sections, th 
forrging cavities within itself, unless it 
elintinate the shrink favity. 
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HOLES—-Since the advent) of preformed ceramic 
cores, holds are no longer 4 casting problem, All 
holes over \%” diameter, either through or blind, 
can be easily cast. The smaller diameter holeg are 
usually mére economical to machine however they 
can also be cast. Problems may arise with amall 
holes in thiek sections or with holes that intersect 
each other at right angles 


TRANSITION between thin & thick sections 
Where any change in thickness or direction is 
made between sections, transition should be «a 
gradual one. This can be done by filleting or 
tapering. The fillets should be generous in order to 
avoid heat concentration in the mold and stress 
concentration in the casting, which lead to hot 
tears and cracks 
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DESIGN CRITERIA — continued 


WALL THICKNESS — 
Where ferrous and high tem- 
perature alloys, within areas 
of approximately %” square 
are considered, the wall thick- 
ness is usually kept to a 
minimum of .050. Areas over 
1%” are kept to .090 minimum 
thickness. However, with the 
non-ferrous alloys, such as 
aluminum, magnesium or cop- 
per, a substantial area can be 
run as thin as .030. With the 
highly fluid metals, sections 
as thin as .020 are possible 


ait. 
THREADS & SERRATIONS—Normal- 


ly it is not good practice to investment 
cast threads. However, there are some 
unusual designs or special thread forms 
that have been cast successfully. It is 
usually more economical to provide ad- 
ditional stock for machihing the threaded 
area. Serrations are cheaper to invest- 
ment cast than to machine. Edge and root 
radii for serrations in the low temperature 
alloys may be 0.005, whereas in steel they 
are normally 0.012. 


























TOLERANCES—For economy, maxi- 
mum permissible tolerances should be 
specified. The note “all other tolerances 
not specified should be + .003” on blue- 
prints can add tremendously to the cost 
of the casting. Tolerances of + .005 per 
inch should be allowed for critical di- 
mensions, with a minimum tolerance of 
+ 003 on dimensions of %” or under 

= + On non-critical dimensions, it is best to 
Typical Spread on Cast Tolerances allow + .010 per inch 





NUMBER OF CASTINGS 
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. a touch does so much! 


‘dag’ dispersions 


‘Oildag’ vital to continuous molding-machine operation 


Production Pattern & Foundry Company of Chicopee, Mass 
runs its five shell-molding machines 24 hours a day to keep 
up with casting-floor demand for molds. To stand up under 
this tough service, the machines must be properly maintained 

Maintenance personnel at Production Pattern & Foundry 
have found that lubrication instructions of the machine’s manu 
facturer have paid off handsomely. Shell Process Co., which 
makes these shell-molding machines, recommends ‘Oildag’ 

colloidal graphite in petroleum oil — diluted with five parts 
of No. 10 oil for the lubrication of critical wear points: the 
axle bearings of the drive mechanism, and hitch-pivots and 
link pins of the roller chain. Since the roller chain is subjected 
to 900° F temperatures within the shell-baking oven, conven 
tional lubricants would be useless... would decompose and 
carbonize. Proof of the effectiveness of colloidal graphite for 
this heavy-duty high-temperature lubrication job is the fact 


that the machines have operated without breakdown for more 
than six years! 

Dispersions of colloidal graphite are extremely valuable 
elsewhere in the foundry too: as long-lasting lubricants for 
moving parts of casting machines and other foundry mech 
anisms; as heat-resistant ladie coatings, and effective mold 
coatings for better parting and controlled cooling. You can 
learn more about the use of ‘dag’ dispersions in metal-casting 
operations through Acheson's Bulletin 425. Write for your 


free copy today 


L006 Anniversar/ 


ACHESON COLLOIDS COMPANY 
Port Huron, Michigan, Dept. '-6 
Yes, | wont your free bulletin describing ‘dag 


Dispersions for Metal-Casting Operations 


ea ACHESON COLLOIDS COMPANY ore 


PORT HURON, MICHIGAN 


also Acheson Colloids Ltd., London, Englond 


ACHESON COLLOIDAL DISPERSIONS: 


Title 
Company 


Address 


Graphite « Molybdenum Disulfide « Zinc Oxide *« Mica and other solids City Zone State 


dag and cildag are registered trademarks of Acheson industries, tae. 





ROSS EXCHANGER 


maintains steady oil temperature 


in this new, larger Cleveland Die Caster 


Strain gauge tested at 500-ton locking pressure, 
this new Model 500 Cleveland Die Casting 
Machine has a 25 lb. maximum shot capacity 

Hydraulic oil, supplied by the 200-gallon 
_ reservoir, is kept from overheating and thinning 
by a Ross Type BCF Exchanger. Power losses, 
caused by fluctuating oil temperatures, are pre- 
vented, Peak performance is assured, 

Noted for their high thermal efficiency and 
extreme ruggedness, Ross Exchangers are speci- 
fied for numerous types of hydraulic machinery: 
extrusion and metal drawing presses, die casting 
machines, powdered metal presses, injection and 
compression molding machines. 


Pre-engineered and fully standardized, they’re 


available in a wide range of sizes. 

Bulletin 1.1K5 will give you detailed infor- 
mation, Write to Ross Heat Exchanger Division 
of American-Standard, 1446 West Avenue, 
Buffalo 13, N. Y. In Canada: Kewanee-Ross of 


Canada Limited, Toronto 5, Ont. 





For more information circle No. 9 on the Reader Service Card 
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S In Your Garden And Yard I 


DIE CASTINGS EU PERMANENT MOLD CASTINGS 


OR DIE CAST DECK 


Largest group of PMM parts to be used 
in any outdoor tools around the home, 
go into the construction of .. . 


Power Lawn Mowers 


| grees MOWERS undoubtedly account for the largest 

single group of precision metal molded parts found 
around our yards and gardens. Both the rotary and reel typ« 
units have made increasing use of these components. Above 
are shown two castings being used by Hummer Manufactur- 
ing Co., the factory division of Montgomery Ward. The 
hand pushed power mower uses an aluminum die cast deck 
(top left) which is not only most economical in the quanti 
ties required, but also permits incorporation of a simple 
functional wheel adjustment feature. Aluminum Company 
of America produces this casting from its alloy No. 380. For 
the 21” self-propelled mower, where production quantities 
are lower, a permanent mold casting in Alcoa alloy A108 
is used. Stah] Specialties make this casting for Hummer: 


GARDEN TRACTORS, 
CULTIVATORS, TREE PRUNERS, 
CLIPPERS AND TRIMMERS 
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In the good old summertime . . . 


Tailor-made physical properties are used 





and in winter, too 


to meet the varying requirements of components 
in this versatile year-‘round .. . 


Garden Tractor Power Unit 


fe ultimate tensile strength 
yield point, hardness, ductili- 
ty and other mechanical and 
physical properties of a powdered 
metal compact depend, to a great 
extent, upon the density of the 
part. It is possible, therefore, to 
produce parts with almost any 
desired properties or combina- 
tion of properties by choosing the 
proper scheme of fabrication 
within the frame-work of powder 
metallurgy. 

For ferrous-base materials the 
probable minimum ultimate ten- 
sile strength is somewhere around 
12,000 psi and the maximum 
around 200,000 psi. The lower 
limit is achieved by either using 
a part of low density, high porosi- 
ty, or somewhat higher density 
but in the fully annealed con- 
dition. The upper limit is reached 
by making parts fully dense of 
iron powder only or by impreg- 
nating a porous skeleton with 
copper. In either case the final 
part must be carburized and 
hardened. 
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In addition to this wide range 
of properties that can be secured 
through the use of powder metal- 
lurgy as a fabricating method, 
there is also a reduction of costs 
due to the elimination of machin- 
ing operations, In some cases, 
there is an added advantage that 
if lubrication is required and 
if a somewhat porous part can be 
used, the oil retaining properties 
of the cellular structure can be 
utilized to advantage. 

No other method of fabrication of 
metal parts can give this unique 
combination of advantageous prop- 
erties. 

Here, at Roto-Hoe & Sprayer 
Co., a thorough stress-analysis 
disclosed that a number of parts 
were over-designed and that the 
actual stresses set up, even during 
extreme conditions, were well 
within the limits of parts made 
from metal powders and these 
parts could be more economically 
made from powders than from 
wrought stock 

Not only did the over-all eco- 








By HOWARD OBER, President 
The Roto-Hoe & Sprayer Co 


nomics favor production by pow- 
der metallurgical methods, but 
the study disclosed that the more 
conventional methods of man- 
ufacture were, in some cases, in- 
capable of producing as good a 
part. 

For example, consider the two 
sprockets shown in Figure 1. Dis- 
regarding, for the moment, the 
question of costs, powder metal- 
lurgy is capable of producing these 
ports with a more nearly true 
involute shape on the teeth than 
can any machining method. This, of 
course, results in more nearly 
true rolling contact between the 
chain and the teeth with a conse- 
quent increase in power trans- 
mission due to lower friction 
losses. Since die surfaces can, 
for a moderate increase in cost, be 
made far smoother than can the 
surfaces of individually cut teeth 
and since properly made parts 
from such dies will accurately 
reflect the surface finish of the 
die, the sprockets made from 
metal powders are characteris- 





Your Garden And Yard = 


tically smoother than either cut 
or hobbed ones 

This improved surface is im- POWDER METALLURGY 
mediately reflected in quieter op- 
eration and improved efficiency of 
the transmission train. A furthe 
improvement that is secured by 
the better surface is the reduc- 
tion, or elimination, of minute 
grooves and scratches that can 
act as locii of stress concentra 
tions which may result in tooth 
failure. 

Tool wear is, of course, another 
factor which must be considered 
in the over-all economic picture 
Particularly with the better grade 
of steels which must be used for 
these parts, tool wear is rapid 
when the more conventional 
methods of fabrication are used 
This results in both high tool 
maintenance costs and in high 
rate of rejection of parts due to 


being off dimensions 1 DRILL ROD PINS are inserted in cored holes in the green compact, along 
In properly made dies, these * with phosphor bronze brazing rings, so that brazing can be accomplished at 

same parts can be made of metal the same time as sintering is done. This saves both drilling and brazing 

powders with a degree of uni- operations 

formity that can not be achieved 

by other methods. As a general 

rule, parts made in properly de- 

signed dies are so uniform at criti- 

cal dimensions that inspection is re- 

duced to less than two percent of 

the parts, the minimum for sta- 


tistical quality control methods 
Brazing And Sintering 
At The Same Time 


Some of the other economies 
made possible by powder metal- 
lurgical techniques become ap- 
parent when the parts are studied 
For example, on the one sprocket 


two drill rod pins are inserted ae 
into cored holes. These pins en- 2 UNDERCUT SIDES of the cog belt pulley are obtained in the powdered iron 


sage the sliding member of tl part, left, by means of a four-segment die. Performance is much better than 
Rage , 1eTh > 0 ic 


two speed transmission and trans- 
mit the total power from the 
engine to the wheels of the unit 


with the old type pulley built of seven stampings, right 


and to operating attachment 
On the grooved member, also 
shown in Figure 1, the cooperat- 


ing pins are shown. Service con « ' » 
ditions here are severe since 

power application is always ac- “of be 
companied by impact at the time =,’ 


that a shift is made from neutral 
to either high or low speed 


When the sprocket and _ the 


sliding member are pressed, cored 
holes are provided and the drill 
rod parts put in place. Applica- 
—_ 


tion of phosphor bronze brazing 

rings then permits brazing and 

sintering simultaneously. It will 

be noted that a bronze bead has 3. COMBINATION OF STRENGTH and shock resistanc 
been added to back up the pins ” ties of these support brackets. Note the accurately 
Continued on page 146 easily procured by powder metallurgy 
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OUTDOORS... 





OR INDOORS 





By DONALD MOE 


lron Fireman Mfg, Co. 
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Die cast zinc and aluminum give the 


uniformity, ruggedness and low cost 
needed in manufacturing this .. . 


Multi-Purpose Power 


HEN the idea of a small 

versatile, power-driven gar- 
den cultivator was first conceived, 
we realized that if such a unit 
were to be built powerful enough 
to do a good job and sturdy 
enough to last for many years 
that it would, of necessity, be 
rather expensive. 

We were further faced with the 
inescapable fact that over much 
of the country, and certainly 
those parts having the greatest 
density of population, the normal 
gardening season is less than six 
months out of the year. To achieve 
the widest possible acceptance 
the new cultivator had to follow 
the trend of many home power 
tools; i.e., it had to be so designed 
that a single power unit could be 
used for a number of different 
jobs. 

As the Moe-Hoe exists today, 
it can, in addition to doing its ba- 
sic job of garden cultivation, be 
used as a floor scrubber and pol- 
isher, a portable drill, a small 
lawn mower, a power grinder 
and a small table saw. 

However, even with these plu- 
ral uses, we realized that manu- 
facturing costs had to be kept 
low or the unit, at consumer level, 
would be priced out of the market 
Obviously the quality of the tool 
and its attachments could not be 
sacrificed so that there remained 
only the possibility of holding 
down the number of man hours 
of labor that would go into manu- 
facturing operations. The answe: 
to this need was, of course, the 
widest possible use of die cast- 
ings. 

Even an experienced user of 
die castings, however, is prone to 
ask for the impossible on one hand 
and to overlook the obvious on 


the other hand. To avoid both of 
these pitfalls, we first selected a 
die casting foundry to work with 
and then, at every stage in the 
development, we consulted with 
the foundry engineers to deter- 
mine if our objectives could be 
met, how a design could be modi- 
fied to make the tie casting both 
easier and less expensive, what 
additional features could be in- 
corporated and any other factors 
that would give the desired end 
result of a better set of tools at 
the lowest possible cost 


Development work was most 
expeditiously done by working 
from sand cast prototypes. How 
this worked out can best be illus- 
trated by the handle and moto: 
housing castings shown in Fig- 
ures 1 and 2. In the case of the 
motor housing casting, we first 
designed, on the drawing boards, 
the unit that seemed to be the 
most desirable from an appear- 
ance and functional standpoint 
A sand casting was then made 
from which the desired final part 
could be machined, Figure la 
It is very apparent that such a 
machined casting left much to be 
desired, particularly if it is to be 
mass produced 

This machined sand casting was 
then studied by our own engi- 
neers and the engineers from 
Product Engineering Co., the die 
casting foundry. Where the sand 
casting had to be machined to give 
the proper diameter and concen- 
tricity as well as _ positioning 
steps to hold the field coils of the 
motor, a die casting would be 
accurate enough to eliminate all 
of this machining 

Again, in the sand casting, all 
mounting holes had to be drilled 








Cultivator 


whereas in a die casting they 
would be cored. Tapping or the 
insertion of threaded fasteners 
had to be a second operation in 
either case. As finally worked 
out by the die caster, the only 
machine work other than tapping 
and drilling a few small holes 
that had to be done on the inside 
of the casting was to machine the 
top bearing seat since the concen- 
tricity requirements with respect 
to the field coil mountings were 
closer than could be held, even 
in a die casting 

On the outside of this housing, 
the die casting process again 
saved machining and gave a su- 
perior product. The cored holes in 
the brush retainer mountings re- 
quired boring in the sand casting 
to assure both proper size and 
alignment. Both of these require- 
ments are adequately met in the 
die casting. 

In this same area another dif- 
ference is found in the amount of 
metal that had to be cast as a boss 
In the sand casting, extra metal 
must be allowed so that the boss 
can run out tangent to the housing 
surface. A projecting boss, such 
as is possible in the die cast de- 
sign, is impossible since the pat- 
tern could not be removed from 
the sand. This change gave both a 
better appearing unit and helped 
to reduce the weight 

The holes for entry of the cord 
could not be cored in the sand 
casting and had to be drilled; in 
the die cast housing, these holes 
are cored, 

On the lug to which the handle 
is fastened, we found again that 
by die casting a lighter weight, 
better unit could be produced 
The sand cast housing held only 
three locking teeth and these 


oe In Your Garden And Yard 3 
DIE CASTINGS 


fi SAND CAST VS DIE CAST motor housing is graphically illustrated here 

Multiple machining operations needed on the sand cast housing, left, have 
been virtually eliminated on the accurate die casting, right. Note the improved 
mounting flange with a full set of teeth on the die casting, compared to three 
teeth on the sand casting 


eG 
2 COMPLEX CORING needed on the sand cast handle (a) to allow room for 
electrical wiring, has been avoided on the two-piece die casting (b). Sand 


cast auxiliary handle (c) is also redesigned now into a two-piece die cast 
unit (d) 


3, MOST EXTERIOR COMPONENTS are dic cast. In addition to the motor hous 
ing and handles mentioned above, three components indicated by arrows are 
also die cast in aluminum alloy 
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DIE CASTING SIMPLIFIES GEAR 








DRIVE CONSTRUCTION 


Photo: Product Pngineering Cr 


4, STEEL STUDS are cast as inserts in the die cast zinc 

polishing head, to serve as shafts for the gears. Center 
locations are held within required limits, making sub- 
sequent assembly simple and dependable. Shown at the 


POWER CULTIVATOR—continued 


teeth could not be made sharp and 
clean without machining. Further- 
more, the lug had to be cast flat 
as shown. 


In Figure lb, the die cast hous- 
ing is shown and it is quite clear, 
when compared with the ma- 
chined sand casting shown in 
Figure la, how the die casting 
process improved both the func- 
tioning and the appearance of the 
part. Not clearly shown in either 
of these illustrations is the screen- 
ed air exhaust for the motor. As 
sand cast, a cored hole, rectan- 
gular in shape, was provided. The 
perforated metal screen was then 
shaped and fastened to the hous- 
ing with either small screws or 
drive pins. In the die cast version, 
a raised boss is provided so de- 
signed that the screen can be 
snapped into place and then light- 
ly staked, again a saving in labor 
and an improvement in appear- 
ance. 


On the motor unit, three other 
die castings are now being used. 
These are a spacing and sealing 
ring which also carried the lower 
motor bearing and the gear box 
cover plate. The same methods 
and the same lines of reasoning 
were followed in the design of 
these two components, both of 
which are shown in Figure 3. Not 
shown is the die cast fan for cool- 
ing the motor. 


In Figure 2, we have shown the 
original sand cast handles and the 
final die cast handles which re- 
placed them. The original sand 
cast handle, which attaches to the 
motor housing, Figure 2a, had a 


54 /june '56 pmm 








full ring of cast teeth which en- 
gaged the three cast teeth on the 
mounting lug. 

The sand casting process sim- 
ply was not accurate enough to 
allow a full 360 degree tooth mat- 
ing and the cost of machining such 
teeth would have been prohibi- 
tive. Three teeth to lock the han- 
dle and motor into position, were 
considered inadequate. When the 
different parts were studied for 
conversion to die casting, it was 
apparent that this condition could 
be materially improved. 

Another bad feature of the sand 
cast handle was the complex and 
expensive core that was required 
to provide a mounting for the 
switch. Naturally this part had to 
be cast as a single piece and this 
switch box required extensive 
machining, including considerable 
milling, a relatively expensive ma- 
chine operation. 

When the problem was dis- 
cussed with the foundry engi- 
neers, they suggested a two piece 
handle as shown in Figure 4b 
With this design, practically all 
machining operations, except tap- 
ping, have been eliminated. 

The auxiliary handle also shown 
in Figure 2c and d again rep- 
resented a major manufacturing 
improvement when the fabricat- 
ing method was changed. The 
original sand casting was a one 
piece part that required boring, 
drilling and sometimes slotting 
Redesigned, it is made as two du- 
plicate parts pinned and riveted 
together. No machining at all is 
required either for assembly o1 
mounting. 





left is the die for casting the polisher head, and at the 
right is a completely assembled head. Note that four of 
the gears are die cast in zinc, three of them hooded to 
simplify die construction and trimming 


in this part, one small but very 
important advantage of die cast- 
ing is noted. A hexagonal recess 
can be cast in that just fits the 
machine screw nut used for 
clamping, the screw head, of 
course, will then easily fit into 
the same size recess. This allows 
the use of a slightly shorter ma- 
chine screw, eliminates the pos- 
sibility of scraping the skin o1 
catching clothing on the project- 
ing screw or nut and more im- 
portantly allows the handle to be 
loosened and tightened with only 
a screw driver rather than a 
screw driver and wrench 


Since this is a multi-purpose 
tool, it must be usable with either 
a long or short handle. We felt 
that for the safest operation, a 
trigger type switch should be used 
that would open the circuit as 
soon as pressure on the trigger is 
released. Such a switch was de- 
signed and installed in the han- 
dle fastened to the motor; it, in- 
cidentally, uses a die cast trigge 

All of the aluminum castings 
used on this tool are simply and 
easily finished by barrel polish- 
ing. Vestigial flash, burs, etc. are 
removed in this operation and the 
entire surface given a pleasing 
appearance 

Of the several zinc die castings 
used, only the polisher housing 
needs to be surface finished. The 
as-cast zinc surface is always suf- 
ficiently smooth and free of de- 
fects so that prior to cleaning and 
painting only the slight residual 
flash and any burs have to be re- 
moved. 
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DIE CASTINGS 


In gadget that is held above the head, 


die cast aluminum gives a better ratio of 
strength-to-weight than sand cast iron for this . . . 


7 
~ 


BEST PERFORMANCE at lowest cost has been achieved 
by the two die cast components of this tree pruning 
tool which is mounted on the end of a pole 


“Do-It-Yourself” Tree Pruner 


sy HE man who trims trees and 

bushes for a living buys ex- 
pensive tools at the start and 
takes care of them, since his live- 
lihood depends on his tools and he 
cannot afford to be continually 
replacing them because of his own 
carelessness 

For the “do it yourself”, week 
end gardener, however, profes- 
sional grade tools are too expen- 
sive, Not only is the first cost high, 
but the amateur is notorious for 
careless handling and mainte- 
nance of his tools. 


In designing a pruning tool spe- 
cifically for the home handyman 
Glendale Industries, Inc. of To- 
ledo, Ohio, had to consider these 
differences. Further, if such a tool 
is to have a wide sale, it must be 
low in first cost and easy to han- 
dle. The pruner as finalized is 
shown above, the complete tool 
and the cast components 


The first concept, at the start of 
design, was for a frame member 
as a malleable iron sand casting 
The supposed advantages of this 
method of fabrication were low 
tooling costs, low per piece costs 
and reasonably easy machining 
With the exception of the lowe: 
tooling costs, all of these early as- 
sumptions were in error 


The one factor that immediate- 
ly discouraged the use of a mal- 
leable iron sand casting was 
weight. To achieve the required 
rigidity, the frame had to be so 
heavy that it became unwieldy 
when mounted on the end of a 
five to ten foot long pole. The de 
sign was then changed to a 
sand cast aluminum frame. Here 
costs entered the picture more 
strongly and, in the final analysis 
it became far more economical to 
make the frame as a die cast alu- 
minum member. The design, as 
finalized, was the result of clos« 
co-operation between the com 
pany and the foundry, Litemetal 
Dicast, Inc. and represents the 
lowest cost, lightest weight frame 
that can be made to stand the 
anticipated service conditions 

As a base for design, there are 
several features that must be con 
sidered and others which it is de 
sirable to consider. Strength and 
lowest possible weight are, of 
course, paramount. Resistance to 
impact is important and corrosion 
resistance highly desirable. From 
the manufacturer's point of view 
it was most desirable that as few 
operations as possible be done on 
the castings so that when they are 
received from the foundry only 
an assembly operation needs to be 


done. Costs, of course, had to be 
kept down 

Considering strength alone, cast 
iron, brass, bronze, aluminum, 
magnesium and a few other ma- 
terials would, of course, be ade 
quate. When weight is added as a 
factor, either aluminum or mag 
nesium provided the best 
strength-to-weight ratio and of 
the two, aluminum was less cost 
ly. The problem developed, there 
fore, into a question of the meth 
od of fabrication 

The name plate was easily in 
corporated into the casting die 
so that clear sharp lettering Was 
cast on, whereas with a sand cast 
ing, such lettering was not read 
able and a decal, separate plate 
or some similar makeshift would 
have had to be employed 

A further saving is in storage 
and inventory. As die cast, the 
frames are ready for assembly as 
delivered, while the sand castings 
rough, semi-finished and finished 
castings would have to be stocked 
Again this saving is not reflected 
in any of the figures listed 

As a conservative estimate, the 
die cast frame for this pruning 
aw costs less than half the cost of 
i comparable frame if sand cast in 
iluminum and less than one-third 


the cost if cast in malleable iron 
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DIE CASTINGS 








Grass Shears 


N designing a new grass shear 

the Lewis Engineering & Mfg. 
Co. was confronted with known 
factors needed in design. These 
included structural strength, 
lightness in weight, eye appeal, 
handling comfort and an endur- 
ing surface finish. Aluminum base 
die castings proved to be the only 
economical material and fabri- 
cating method that would meet 
all of these requirements ade- 
quately 

Because aluminum weighs only 
about one-third as much as steel, 
a thin-wal! die casting can be 
formed that is ribbed to supply 
equal, if not greater, resistance 
to deflection and distortion than 
a similar section made of steel. 

Aluminum is one of the very 
few metals that can be die cast 
into designs that are economically 
prohibitive in plain or alloy 
steels and has far greater strength 
for a given section thickness than 
any of the plastics. 

Corrosion protection of any 
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Hedge Trimmer 


ry\O design a trimmer that 
could be used for lawns 
around bushes and flower beds 
and next to walks, for edging 
along walks and also for trim- 
ming individual bushes and 
hedges required a small, light 
weight unit. The trimmer also 
had to be easily maneuvered 
when used at the end of a five 
foot handle and could also be 
used with short handles when 
hand-held 
To do the required job, a unit 
of the same type as the now pop- 
ular rotary lawn mower seemed 
indicated. However, the blade 
speed had to be very high to 
give a smooth cut and the torque 
at high speeds had to be con- 
siderable if fairly heavy branches 
are to be cut 


sort is unnecessary with alumi- 
num in this service, and surface 
finishing can be easily and eco- 
nomically done on the castings 
used for this shear by barrel 
polishing and finishing methods. 

The three castings that are cur- 
rently used for the Doo-Klip 
Grass Shear are shown at the left. 
All of these castings are made 
by the Die Casting Division of 
The Hoover Co., and are com- 
plete and ready for surface finish- 
ing and assembly as they are de- 
livered by the fabricator. 

The pebble finish on the top 
surface of the upper handle 
serves to prevent the tool slipping 
in the hand and this finish is in- 
corporated in the die so that 
it can be achieved at no extra 
cost. In a similar manner, the 
finger grips in the lower handle 
can only be secured in a part of 
this sort by.a casting method and 
only die casting can produce the 
casting so that no machine work 
has to be done 


These considerations indicated 
a small diameter, light weight, 
high speed electric motor capable 
of developing greater power than 
is generally associated with 
motors of its physical size. 

As finally developed, the unit 
shown in Figure 2 was designed 
While the overall dimensions of 
this motor are only 234” diameter 
and 314” high, it develops a full 
% HP at 17,000 RPM 

To secure both the speed and 
power required a series wound 
motor was designed with a much 
longer field than is normally 
found in small motors. This in- 
crease in both iron and copper 
gave the characteristics desired. 

A problem that faced the motor 
designer was that of a housing. 

Continued on page 137 














Finishing includes all secondary operations performed 


on precision metal molded parts — up to and includ- 
ing final surface treatment. This section presents new 
information about the specialized methods, equip- 
ment and materials needed for finish-machining, 
assembly, surface preparation and final finishing of 


all precision metal molded parts. 














H-VW-M long ago anticipated today’s tre- 
mendous popular demand for aluminum prod- 
ucts—by developing special compounds like 
Liquimatic 728 to suit the unusual character- 
istics of this soft metal. Heavy-duty Liquimatic 
728 is formulated expressly for aluminum 
finishing. It’s a true double duty compound, 
combining special cutting qualities with excel- 
lent coloring properties. And it works so clean, 
and cleans so easily that it’s especially suited 
for buffing before anodizing. For color anodiz- 
ing, too, it brings out deeper, richer tones 


every time. 


Liquimatic 728 is just one of a full line of 
H-VW-M liquid and bar compounds devel- 
oped solely for use in aluminum finishing. And 
it’s not only compounds that H-VW-M sup- 
plies to make aluminum finishing easier .. . 
faster ... better. In the H-VW-M line you'll 
find anodizing equipment—automatic buffing 
machines and other equipment—all types of 
buffs—everything you need, in fact, from start 
. to finish! 


Write today for bulletins describing the H-VW-M equipment, supplie 
and compounds designed especially for aluminum finishing 


HANSON-VAN WINKLE-MUNNING COMPANY 


Your H-VW-M combinatl Main Office and Plant, Matawan, New Jersey 
, VW. = 

of “the most Foes wns Neues , J. C. Miller Division, Office and Plant, Grand Rapids, Mich 
and development laboratory SALES OFFICES: Anderson (ind.) ¢ Baltimore * Beloit (Wisc.) © Boston 
~of over 80 years experience Bridgeport * Chicago * Cleveland * Dayton © Detroit * Grand 
in every phose of piloting Ropids * tos Angeles * Lovisville © Matawan * Milwaukee 
and polishing—of a complete New York * Philadelphia © Pittsburgh * Ploinfield * Rochester 
equipment, process and sup St. Lovis . Son Francisco , Springfield (Mass.) ° Utice 
ply line for every need, Wallingford (Conn.) 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES + EQUIPMENT + SUPPLIES 


For more information circle No. 116 on the Reader Service Card 
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Some Pointers For Efficient and Economical 
Polishing And Buffing Of Die Castings 


( F the three basic ingredient ma la lab ind burden 
compose the finisned piece cost of | products, the 

pensive is generally labor, the manual « 

finish and assemble raw material 
In die cast c mponent the element ¢ 

almost to an irreducible ninimum; th 

large numbers of complex pi 

advantage in labor-saving ma 

down the finishing line, unless th 


been carefully engineeered 


Designing For Polishing 
Equipments And Materials 
Recommended Cycles 





he 
Ys 
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MANUAL POLISHING AND BUFFING METHODS ALLOW FINISHING OF A WIDE RANGE OF SIZES, 





Kestman Kodak 


OFPFHAND POLISHING of most ex- 
terior surfaces prepares these die 
cast camera housings for painting 


Polishing And Buffing—continued 


Actual responsibility for eco- 
nomical finishing starts with the 
product designer. Polishing and 
buffing must be visualized at an 
early stage of design: often minor 
changes in detail can extend the 
life of buffs, improve the finish 
achieved, reduce the consumption 
of buffing compound, simplify the 
removal of compounds, and gen- 
erally expedite finishing. 

When the casting reaches the 
finishing department, the process 
cycle must be planned with prop- 
er consideration for several fac- 
tors: the finish desired, size and 
shape of the castings, quantity to 
be finished, type of equipment on 
hand or the advisability of in- 
stalling new units, subsequent op- 
erations, and, of course, cost. 

Outlined here are some point- 
ers on economical polishing and 
buffing, starting with hints on de- 


AUTOMATIC SYSTEMS ARE SUITED FOR RAPID, UNIFORM HIGH-PRODUCTION FINISHING OF 





Federated Metals Liv 
NESTING 30 zinc die castings in a 
special hand-held fixture simplifies 
polishing one surface. 


signing, outlining the types and 
purposes of various production 
machinery, commenting on mate- 
rials and equipment, and chart- 
ing some typical finishing setups 


What Can The Designer Do? 

As J. A. Badaluco of Hanson- 
Van Winkle-Munning points out, 
“The designer actually controls 
the cost per piece of polishing and 
buffing supplies and labor, as de- 
termined by how well the casting 
will lend itself to the standard 14” 
or 16” diameter buff. It is most 
common today to compel or force 
a standard 8” radius buff into a 4” 
or smaller radius and necessarily 
sluff or tear the buff to pieces, 
thus obtaining only about 20 per- 
cent of the actual buff life pos- 
sible.” 

Furthermore, the need for us- 
ing intense pressure to force a 





Carborundum 


BELT POLISHING gives a uniform 
surface on this circular, perforated 
grille prior to plating 


standard buff into a small recess 
requires proportionately higher 
consumption of buffing compound 
to introduce proper lubrication 
and minimize fire hazard. 

This is one example of the ef- 
fect of contour design upon eco- 
nomical polishing and buffing, but 
it is sufficient to show that the 
designer can profit by becoming 
familiar with actual finishing op- 
erations and materials. Some- 
times, the contour of a piece is 
rigidly fixed by functional re- 
quirements, but often exterior 
housing components only provide 
a loose-fitting “envelope” whose 
shape and contours can readily 
be adjusted to economize on fin- 
ishing. The better the designer 
understands the conditions which 
favor low cost polishing and buff- 
ing, the more effective will be his 
designs. Consultation with the 





Acme Manufacturing ¢ 
FOR POLISHING permanent mold aluminum pressure 
cooker covers, this combination 10’ 12-station index or 
24-spindle continuous rotary unit is used. Parts are held 
by vacuum chucking and are finished at a rate of 250/400 
per hour, depending upon type and size casting 


CLOSEUP of setup at left shows how parts are indexed 
through a series of beit heads with oscillation on the 
column and others oscillating on the spindle, using belt 
arm attachments with air tracking arrangements, before 
passing buffing heads for final buffing and coloring 


60 / june '56 pmm 








SHAPES AND CONTOURS ... 


Behr. Manning 
PREE AREA of coated abrasive belt 


is used to strap and polish tight con- 
tours of this casting 


finisher at an early stage of de- 
sign will also pay off. 

What are some of the specific 
considerations for a designer to 
take into account? Here are a 
few: 

* Study the number of surfaces 
to be polished and the number of 
belt and wheel operations that 
will be required. You may be 
able to combine or eliminate 
some 

* Intermittent surfaces, or 
those broken by cored holes and 
recesses, can cause trouble. Ex- 
cessive wear on buffs can result 
Also, you will find it difficult to 
hold the leading and trailing 
edges of holes perfectly level and 
sharp. 

* Grille surfaces, or other such 
detail, can trap and hold buffing 
compounds, defying ordinary 
automatic cleaning methods. 


CASTINGS 


Hammond Machinery Builders 
ROTARY HEAD AND STAND unit for buffing die cast or 
brass p)umbing goods combines a 62” diameter table with 
six adjustable wheel heads that can be mounted at any 
angle. Feature of this setup is reported to be the variable 
spindle speeds and variable dwell time 


GETTING INSIDE of die cast horn 
ring requires a narrow abrasive belt 
and special small diameter idler 


* One of the most difficult sur- 
faces to cast and finish satisfac- 
torily is the perfectly flat, plain 
area, Every minor deviation is 
magnified. Where possible, some 
ornamentation such as shallow 
ribs, pebble-effect or other treat- 
ment that is easy to machine in- 
to the die cavity can be intro- 
duced. Crowned surfaces are 
generally desirable. 

* Direction of polishing is an- 
other consideration. Where ad- 
jacent surfaces are such that pol- 
ishing must be done in different 
directions, it is sometimes difficult 
to achieve the same appearance 
on both 

* Shape of the castings and di- 
rection of polishing will also af- 
fect the design of holding fixtures 
where polishing and buffing are 
to be done on an automatic setup 

* It is a common practice to- 


Engelberg Huller 


FOLLOWING A CURVED surface 
with an abrasive belt and contact 
wheel is simple and rapid 


day to introduce a belt opera- 
tion first to remove parting line 
roots prior to wheel finishing. If 
the parting line can be planned to 
lie on non-critical surfaces, the 
sanding and blending operations 
can be minimized and difficulties 
due to porosity at the parting line 
can be avoided 

* The placing of raised or re- 
cessed trademarks, emblems o1 
other identifying and decorative 
treatments should be most care- 
fully considered in relationship 
to the areas to be polished 

* Generous fillets and large 
radii should be allowed wher- 
ever possible, and sharp edges o1 
corners avoided 


Equipment and Materials Available 


The finishing room now has a 
much wider range of materials 
Continued next page 


Acme Manulactur 


DIE CAST DRAWER PULLS traverse down one side of this 
horizontal return type straight line machine, getting flash 
polished off and then pass through two wide buffing 


wheels. On the return trip, opposite side of the handles 


are polished and buffed. Rate: 1000/1500 per hour 
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YOU CAN USE THESE RECOMMENDATIONS AS A STARTING POINT IN PLANNING YOUR POLISHING 


SURFACES MAINLY 1 X-Weight 220 Al,.O 6500 25 Med Hard 14" 220 6500 25 
stm fpm 40 Dur. sfm fpm 
PLAT OR GENTLY 
MODULATED ene onieani as oe 
X-Weight 150 Al,O 6500 25 — —_ -_ os a 
A or sfm fpm 
220 SiC 


1 Flexible 220 Al,O 6500 25 
SURFACES SHARPLY sfm fpm 
CURVED OR J BB a ee 
IRREGULAR 
Flexible 220 SiC 6500 25 
A sfm fpm 
SURFACES HAVING X-Weight 220 Al.O, 6500 As 
1 sm Read 
LETTERING OR . aihisiaesennen amenities 
OTHER DETAIL A X-Weight 220 SiC 6500 As 
sfm Req'd 








Belt 





BELT POLISHING 


Grit Feed 


Speed 








* Z— Zinc; A— Aluminum 


Polishing And Buffing—continued 


and machinery at its command 
and can tailor the setup specifi- 
cally for the requirements of any 
job, Quantities in which die cast- 
ings are run often makes possi- 
ble the use of special straight-line 
or rotary automatics that do the 
most uniform job at low cost. The 
per-piece savings can often amor- 
tize the of the equipment 
over relatively short periods of 
time. 

Yet some shapes do not adapt 
themselves to automatic finishing 
or can only be partially finished 
on automatics, For this reason, 
there are few, if any, polishing 
lines for die castings that do not 
include lathe and belt setups for 
manual finishing 

Belt Polishing has come to be 
an important method of prepar- 
ing die castings for buffing and 
coloring, due to the long life and 
uniformity of abrasive belts avail- 
able commercially today. The old 
fashioned set-up wheel, requiring 
extremely high levels of skill to 
prepare, maintain and 
has lost ground to the 
abrasive belt which is available 
in many lengths, widths, grain 
types and grain sizes, Also, there 
are belts suitable for either wet 


cost 


operate, 
coated 
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or dry polishing, as needed. Re- 
placement is fast and simple, 
loading of the belt is minimized, 
and uniform results are easier to 
obtain 

Types of machinery commonly 
in use with abrasive belts must 
be headed by the backstand idler 
used in conjunction with a con- 
wheel, The belt 


tact runs ove! 
the contact wheel where the work 
is brought against the abrasive 


surface, and then tracks around a 
backstand idler. This allows the 
surface to cool, and also presents 
a greater area of cutting surface 
to the workpiece 

Many types of contact wheels 
are now in use, depending upon 
individual requirements. Oldest 
practice is to a firm cotton 
buff or felt wheel which provides 
a degree of resilience so that the 
belt can conform to the contour 
of the workpiece. However, more 
recently, serrated rubber wheels 
of specified durometer, and pneu- 
matic tires which can be inflated 
or deflated to permit close contact 
against the work surface, have 
been introduced. Formed felt 
wheels cut to match the desired 
contour are also used. 

Abrasive tapes, backed by bris- 


use 


Sewed Cloth 
Med Hard 


Wheel 


SET-UP WHEEL POLISHING 
Grit Speed 


Diam Feed 








12-14 220 5000 


sfm 


As 
Req'd 








tles, are another form of polish- 
ing tool for use on die castings, as 
are the split pulleys which ac- 
These 


usually have a rubber facing to 


commodate sti ip abrasive 


give resiliency 


Special designs of machinery 


proper 


have been worked out to permit 
polishing into narrow concavities, 
inside of openings such as the in- 
terior surfaces of horn rings, and 
flat 
sion grinding of surfaces are also 
(For a detailed report 
of these, see “Get The Most Out 
Of Your Abrasive Belts” by L. H 
Vorce, PMM, July 1955, pg. 51.) 
Wheel Polishing and Buffing with 
cotton buffs and the application 
of either 


cants 


platen machines for preci- 


available 


solid or liquid lubri- 
popular, 


installation, 


is very because 


of 


relatively 


calling 
floor 


bench lathes, is adaptable to most 


this type 


for simple o1 
shapes and sizes of die castings 
Manually done, wheel polishing 
is accomplished as the operator 
presents successive surfaces to 
the wheel, saving the cost of elab- 
It 
different 
any alteration, 
and is likely to be used for hit- 
ting that 


orate machinery and fixtures 
for 


without 


can be used many 


castings 


one or more surfaces 








BUFFING* . . . 





COLORING 
Compound 


Silica 2400 rpm As 
or 6500 sfm Reqd 
Cut/Co or 
Lien 
Calcined 2400 rpm As 
Alumina 6500 sim Read 


Speed 


Feed 





BUFFING 
Buff Diam Compound Speed Feed Buff Diam 
Bias 12-14-16" Tripoli 2200-2800 As Lt duty 10-12-14 
rpm Req'd Bias 
6500 sfm Full disc 
Loose or 
Sewed 
Bias 14 Liquid 2200-2800 As Bias 10-14 
Tripoli rpm Req'd 
6500 sfm 
Bias 14-16" Tripoli 2400 rpm As Full dice 12.14 
Spiral 5500 sfm Req'd Loose or 
Sewed Bias 
Bias 14 Liquid 2400 rpm As Bias 14 
Tripoli 5500-650) Req'd 
stm 





Cooled 12” 


Tripoli 


Cooled 12" Silica 





2400 rpm Lt 


2400 rpm Lt 


Cooled 10” 


Cooled 10 





Silica 2200 rpm As 
or 4509 «fm Req d 

Cut/Color 

Lime 
Cut/Color 2200 rpm As 
Unfused 4500 sim Read 
Al.O, of 

Silica 

Silica 2000 rpm Fast 

Silica 2000 rpm Fast 





cannot be reached automatically, 
even when fully automatic lines 
are installed. In some places, the 
entire finishing line may consist 
of dozens of polishing lathes, with 
work 
othe: 


work 


progressing from one to the 
as each operato! brings the 
farther 
But die castings are essentially 


one step along 

large volume items, used to house 
home appliances, portable tools, 
business machines and other high 
quantity products. They are also 
principally used for trim on auto- 
In these 
usually most economical to install 


mobiles instances, it is 


a completely automatic or a semi- 
The 


are then clamped into specially- 


automatic line workpieces 
designed holding fixtures and 
progress from one polishing head 
turned auto- 


the 


to the next, being 
matically to 
surface to the wheel 

Along with the development of 


present prope! 


automatic polishing and buffing 
auxiliary 
equipment have been developed 


lu- 


machinery, types of 
as the automatic 
bricant 

According to an engineer at 
Fredric B. Stevens, Inc., the 
of liquid buffing compounds has 
which he 


such spray 


use 


certain advantages 





* Data compiled here includes 


Maplewood Companies 


1) No compound 


remelt or 


enumerates as 
“nubbins” to 
eliminating waste, 2) Application 
can be completely automatic o1 


discard, 


by means of foot control, applying 


the exact amount within a frac- 
tion of a gram, 3) Down time is 
reduced, and 4) Buff life can be 
extended by keeping the buff uni 
formly “headed” 

Automatic polishing and buffing 
machines are keyed to high pro- 
duction rates, and a continuous 
rotary built to finish the top, shank 
and underside of knobs at a rate 
of 2,000 to 3,000 per hour or an 
other to polish permanent mold 
covers for pressure cooker! 
at a rate of 250 to 400 per hour 
are examples 


Coloring can be done as a 


cast 


ep- 


arate, final step in the buffing 
cycle, depending upon the degree 
of finish needed, but as R. L 


Onkey ef Roberts Rouge Com 
points 
buffing of aluminum die castings 
can often be done as a single 


pany out, coloring and 


Oop 
eration. Compounds and equip 


ment available nowadays some- 
times permit the production of a 
high finish within 


cycles due to faster 


shorter time 


cutting and 


more closely controlled abrasive 


Kober 


Winkle 
Sievena 


Wunning Co 
Ine 


on-Var 


det nt 


data fron lian 
ts Rouge Co., Fre 


materials 
Several 
equipment for polishing and buff 


manufacturers of 


ing have been asked to recom- 
mend cycles for finishing die cast 
ings in zine and aluminum, hav 
ing surfaces that are: a) princi 


pally flat or gently modulated, b) 
ved and irregular, and 
other de 


recommendations have 


sharply cur 
c) having 
tail. Their 
been compiled in the table, above 


While there are 


lettering or 


many variations 
in suggested treatments, they 
agree on the prin ipal points It 
is apparent, however, that each 
job must be individually engi 
neered, that general recommen 
dations can only be applied in an 


‘ A ith 
ervations and allowances 
Frederic B. Stevens 


for instance, a 


individual cas proper res 


In 


tabula 


has 
available 
and buffing 
different 
howing the type of op 
buffs (or wheels) 
type of composition and RPM 

For ¢ 


handle 


tion of polishing 


cycles for eleven die 


casting 
eration used 


xampl automotive door 


go through two-stage fin 


ishing, starting with polishing fo 
flash removal on a 12” diameter 
contact wheel at 1750 RPM and 

Continued on page 65 
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(Advertisement) 


SPECIAL REPORTS ON FINISHING 
NON-FERROUS METALS 


NUMBER I1!—Lustrous, Corrosion-Resistant Finishing with 


Chemical Polishing Iridite 


Chromate conversion coatings are wide- 
ly accepted throughout industry as an 
economical means of providing corrosion 
protection, a good base for paint and de 
corative finishes for non-ferrous metals. 
Certain of these coatings also possess 
chemical polishing abilities that have lus 
ter-producing, as well as corrosion-inhib 
iting, effects on zinc and cadmium plate, 
zinc die castings and copper alloys. How 
ever, continued developments in this field 
have been so rapid that many manufac 
turers may not be completely aware of the 
breadth of application of this type of fin 
ish. Hence, this discussion of the many 
ways in which this chemical polishing 
characteristic can be used in final finishing 
or pre-plating treatments to produce a 
lustrous appearance with distinct display 
and sales appeal and appreciable savings 
in cost, Report I on decorative, corrosion 
resistant finishes and Report II on paint 
base corrosion-resistant finishes are avail 
able on request. 


The degree of luster possible on a sur 
face is a function of the degree to which 
the surface can be smoothed. 
provide a smooth surface can be achieved 
by mechanical or chemical means, or a 
combination of these, depending upon the 
luster desired and the original condition of 
the metal. Chemical polishing effectively 
imparts luster otherwise difficult and cost 
ly to obtain, For this reason, it is often 
used to supplement or entirely replace 
mechanical polishing, depending upon the 
application and the original condition of 
the metal. Chemical polishing has the 
additional advantage of providing overall 
treatment of the submerged part It 
reaches into even the deepest corners and 
recesses that are otherwise inaccessible 
Certain of the Iridites are specifically de 
signed to perform this chemical polishing 
operation. Also, they provide corrosion 
protection as do all Iridites, thus may be 
used as a final finish or a pre-plating polish. 


Leveling to 






If Iridite is to be used as a final finish, in 
contrast to pre-plating treatment, the 
chromate conversion coating generated is 
allowed to remain, providing good corro 
sion resistance. Color inherent in these 
Iridite films ranges from a yellow cast to 
yellow iridescent. These coatings may be 
used without further treatment where this 
color is acceptable and good corrosion re 
sistance is desired. Further, these basic 
coatings can be tinted by dyeing. Among 
the dye tints available are shades of red, 
yellow, blue and green. If desirable, the 
basic coatings can also be modified by a 
bleach dip leaving a clear bright or blue 
iridescent finish. In all cases bleaching 
reduces corrosion resistance. 


As examples of this type of final finish 
ing, Iridites #4-73 and #4-75 (Cast-Zinc 
Brite) make possible for the first time, 
lustrous chemical polishing of the as-cast 
surface of zinc die castings. Thus, in 
many cases, sizeable savings in finishing 
cost are realized by elimination of plating 
costs. This economical method can be 
used on tools, appliance parts, toy pistols, 
locks and many other small castings 
Another example is the treatment of cop 
per and brass parts, such as welding tips, 
to eliminate buffing and provide addition 
al corrosion resistance. In many cases, 
handling costs are reduced appreciably by 
replacing piece-part handling with bulk 
Still another example of the 
use of this chemical polishing and protect 
ive quality of Iridite is a simple system of 
zinc plate, Iridite and clear lacquer instead 
of more costly electroplated finishes. Typ 
ical of this type of lustrous finish are 


processing 


builders hardware and wire goods. 


As a pre-plating treatment, in contrast 
to final finishes, Iridite can be used to 
chemically polish zine die castings or cop 
per prior to plating. In such cases, Iridite 
should be applied as an in-process step, so 
that the protective film is removed before 
the plating cycle. The savings in hand 


facilities. During application, a chemical 
max.) gel-like, complex chromate film of 
Sen Roget andl amectant sistas 
special equipment, exhaust systems or 


ling, material and labor costs are obvious. 
This process has made it practical to plate 
chrome directly over copper on steel, con 
serving nickel, yet producing a lustrous 
chrome finish 
ty plate in reprocessing zinc die castings, 
Iridite 
thus making possible replating without 
blistering. 


Used after stripping faul 


restores luster to the casting, 


Other Iridite finishes are available to 
produce maximum corrosion resistance, 
a wide variety of decorative finishes and 
excellent bases for paint on all commercial 
forms of the more commonly used non-fer 
rous metals. As a final finish, appearance 
ranges from clear bright to olive drab and 
brown and many films can be bleached or 
dyed. As a paint base Iridite provides 
excellent initial and retentive paint adhe 
sion and a self-healing property which pro 
tects bare metal if exposed by scratching 
Iridites have low electrical resistance 
Some can be soldered and welded. The 
Iridite film itself does not affect the dimen 
sional stability of close tolerance parts 


Iridites are widely approved under both 
Armed Services and industrial specifica 
tions because of their top performance, 
low cost and savings of materials and 
equipment 


You can see then, that with the many 
factors to be considered, selection of the 
Iridite best suited to your product de 
That's 
why Allied maintains a staff of competent 
Field Engineers 


mands the services of a specialist 


to help you select the 
Iridite to make your installation most effi 
cient in improving the quality of your 
You'll find your Allied Field 
Engineer listed under "lating Supplies’’ 
in your classified telephone book. Or, 
write direct and tell us your 


produc t 


problem 
Complete literature and data, as well as 
sample part processing, is 
Allied Research Products, Inc 
East Monument Street, 
Maryland 


available 
4004-06 
Baltimore 5, 


For more information circle No. 110 on the Reader Service Card 
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Polishing And Buffing — Continued 


180 grit belt, lubricated by belt 
grease. This is followed by buff- 
ing on a 16” bias buff with 86/93 
thread count, using tripoli and 
rotating at 2100 RPM 

On the other hand, aluminum 
die cast portable tool housings 
are polished with a medium soft 
wheel and 220 grit alumina grit, 
at 1750 RPM, and lubricated with 
a tallow stick. This is followed by 
buffing on a 16” bias buff (86/93) 
and $3 tripoli at 2100 RPM Hammond Mact 
TYPICAL GRINDING and polishing 


setup is this variable speed, two 





Pointers to watch out for, ac- 
cording to Donald J. Wahler of 


Maplewood Companies, to get the 
most efficient and best quality 
polishing and buffing on die cast- 
ings, are: use sufficient horse- 
power and wheel speed, and use 
well cooled wheels and com- 
pounds having sufficient propor- 
tion of lubricants. 

The condition of the raw cast- 
ing will influence choice of fin- 
ishing materials and cycles, ac- 
cording to Mr, Badaluco of Han- 
son-Van Winkle-Munning, who 
points out, “Polishing and buffing 


spindle lathe, equipped with back- 
stands, guards and dust collector 


ables necessitated by the condi 
tion of the raw casting surface 
condition commonly containing 
cold shot and flow patterns that 
cannot always be removed, but 
can be minimized or favored with 
properly selected polishing grain 
size, buffs, wheel speeds and buff- 
ing compounds 

“Polishing with an abrasive belt 
or setup wheel to produce uni- 


blemishes as we strive to remove 
the least possible amount of sur- 
face metal. This is generally ac 

complished with grain size of 220 
either of aluminum oxide or sili- 


con cal bide 


It is absolutely necessary that 
a lubricant (greastick) be used 
not too sparingly during this op 
eration, as the quality ol polish 
ing operation determines the buff 
friction pressure necessary in the 
subsequent buffing operation. If 
excessive stock removal prevails 
in polishing and buffing, the cold 
shot and flow patterns become 


accentuated, resulting in scrap 


“Actually, during buffing it is 


desirable to operate at the lowest 
‘practical’ SFM,” Mr. Badaluco 
comments, “to produce the low 

est micro finish. However, pro- 
duction requirements are such 
that friction and friction heat 
must be introduced quickly at ap- 
proximately 7500 SFM for prac 

tical reasons and therefore buffs 
are discarded because of small 
diameter when the best finish is 
obtained at about 5500 SFM.” 


The conclusion is that the least 


amount of stock removed at the 
slowest RPM practical, produces 


form smoothness prior to buffing,” 
he says, “should be accomplished 
with the finest abrasive to remove 


to the highest possible smoothness 
and lustre on zinc die castings de- 


mands a control of endless vari- the lowest micro inch finish 


Cit bie 


by reducing set-up 90% With Jig Boring 
time as much as (A Accuracy 











we 


wren 


wf!) Write for FREE * 
aie wi _ compound use chart & 
~ Sand full data today! ' 


ER et . 


me 


nue 


stamens 


From rough deburring to final finish, you're 
always sure of superior results in less time at 
lower cost with Esbec Compounds: 


ADVANCE 
CROSS-SLIDE 
ROTARY TABLE 


permits fast, precise positioning of work-piece from ONI 


* Full selection for every operation and 
every material. 
* Color-coded for easy, quick identification. 


‘ ‘ SET-UP. No unclamping and reclamping on your standard 
* Performance and economies proven verticnl alll equipged with ADVANCE Cross-Slide Ro 
throughout industry, and under all water tary Table. Only your milling machine table movement 
conditions. att es limits the size radius you can cut 
EQUIPMENT COMPOUNDS ABRASIVES “e@@es deal for tools, dies, jigs, fixtur iuges, patterns, mold 
ESBEC BARREL FINISHING CORP. ae 
een ay ayy woe gue MORRISON ENGINEERING COMPANY 


943 W. LAKE STREET, DEPT. CC, CHICAGO 7, ILLINOIS 
For more information circle No. 78 on the Reader Service Card 


pmm june ‘56 / 65 


For more information circle No. 115 on the Reader Service Card 





these properties 
offered by 
nickel-phosphorus 
coatings ... 


.. «+ plus several 
unique characteristics 
assure a bright 
future for... 


NON-ELECTROLYTIC process for depositing a 
nickel-phosphorus coating on metal, originally 
developed to give corrosion-resistant linings to tank 
cars, is finding many uses on industrial parts 
Called the Kanigen process, it deposits a uniforn 
hard, nonporous coating of nickel-phosphorus on 
iron, copper or aluminum and their alloys from a 
chemical bath without the use of electricity. The 
coating. (probably a solution of nickel phosphide in 
nickel) exhibits many desirable properties not 
normally associated with metals or metal plating 
This process, developed by General American 
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TABLE 1. Properties of nickel-phosphorus coatings 


Hardness and Ductility Normal, as-plated hardness 
is about 49 Rockwell C, 
but heat treated 1 hr. at 
152 F raises this to about 70 
Rockwell C. Maximum duc- 
tility and impact resistance 
re developed by heat treat- 
ing at 1382 F for 5 hrs., in 
inert atmosphere, followed 
by slow cooling to 392 F 


Electrical Resistivity Approximately 60 micro 


ohms/cm/cm 


Thermal Conductivity In the order of 0.0105 to 
0.0135 cal/cm/sec/°C 


Coefficient of Expansion 13x10" em/em per 
7.22x10° in/in per °F 


Melting Point 1635 F 








a, > : .* : ¢ 
wrx ‘PR Se FST 
ns ¢ Ae rath, te FF tT 
NON-POROUS coating with close conformation to the surface of 
the basis metal are characteristics revealed in this photomicro- 
graph of Kanigen coating on steel. Mag. 150X 


New Non-Electrolytic 


Transportation Corp., has been tried successfully 
on powdered iron parts and on die cast aluminum, al- 
though neither of these is yet in a production stage 
Preliminary tests have been quite promising 
While it is possible to develop a brilliantly re- 
flective surface by buffing and coloring it to a high 
lustre before coating, this is not primarily intended 
to be a decorative treatment. Its greatest applica- 
tions are likely to be those that take advantage of 
the unique properties of the coating 
Whet are its unique properties? One of the most im- 
pressive qualities of the Kanigen coating is revealed 








Corrosion Resistance* 

Amy] acetate (9 wk. test at room No attack 
temp.) 

Benzy! alcohol (4 wk. test at room jo attack 
temp.) 

Ethyl! alcohol (9 wk. test at room No attack 
temp.) 

Odorless Naphtha Petroleum No attack 
white oil No attack 

Photographic hypo (4 wk. test) No attack 

Amy! chloride (9 wk. test at room 0.03 mil 
temp.) 

5% detergent solution 0.037 

Gasoline 0.022 

45% Lactic acid 0.29 

Lemon juice 0.23 

Stearic acid (70 C) 0.02 

5% Acetic acid 0.791 

Fluorophosphoric acid 1.56 

Nitric acid Not Recom 

85% Phosphoric acid Not Recom 


*This is only a partial listing of results of corrosion 
tests conducted by completely immersing samples 
in the corrosive solution with no aeration 








TYPICAL USE for the Kanigen non-electrolytic coating is 
the corrosion protection of powdered iron parts, such as 


the small business machine and camera parts 


lating Process 


by electron and X-ray diffraction studies. As de- 
posited, these coatings have the structure of an 
under-cooled liquid; having no crystal structure, the 
coating has virtually zero porosity 

These coatings are free of voids. Conformity to 
the basis metal is so close that there are no observ- 
able breaches between the two. Only a gross aberra- 
tion of the basis material, which might create a ga 
pocket, can produce this type of defect 

“Throw” is no problem, so that complex shapes 
and deep conformations can be coated as readily as 


the exposed areas. Growth of the Kanigen coating 


originates from multitudinous point sources, o1 
catalytic centers, on the surface of the basis material 
From these points, coating growth proceeds at equal 
rate in all directions. A series of “plane fronts” are 
created parallel to the original surface which merge 
to form a coating of uniform thickness, regardless of 
contoul 

Experiments to determine the relative position of 
these coatings in the electromotive series have in- 
dicated that the nickel-phosphorus of which the 
coating is composed is somewhat less electro-negative 
than electroplated nickel; rate of corrosion should 
thus be somewhat lower with the Kanigen coating 
than with nickel 

In Table 1 are some of the other properties of the 
coatings which may provide some indication of most 
likely applications for the process 
Process factors to consider. Like electroplating, this 
process requires immersing the workpiece in a 
solution (except for extra large pieces which are 
plated on the inside by pumping the solution through 
them); but unlike electroplating, this process uses 
no electricity 

This consideration permits the barrel coating of 
many small parts that could not normally be elec 
troplated in this manner. Since there are no problems 
of electrical contacts or of excessive currents, barrels 
can rotate at a much lower rate of speed. Parts that 
might be damaged by rapid tumbling action can be 
safely processed here, Coating thickness has the 
same uniformity as when done on a rack 

Gas is evolved during the process, and therefore, 
some thought must be given to the danger of gas 
entrapment within complex shapes. Some steps, such 
as rotating the part during processing or mounting 
it with proper orientation on the rack, can usually 
overcome this problem 

Areas where no coating is desired can be masked 
should 


be avoided. Where parts are suspended on a wire 


but since this is comparatively expensive 


or rack during processing, the coating will plate 
under the wire without a mark to a thickne of 
about 2.0 mils 

Absolutely clean urlaces are required before 
plating. Procedures for removing grease, light soil 
and oxides, have been developed 
Where will it be used? In the first place the process 
has been found applicable on wrought iron, cast iron 
(especially machined urfaces), steel (including 
stainless), copper, brass, bronze and aluminun 
Lead, cadmium, tin, bismuth and antimony cannot 
be coated and usually cause poor coating, thus pre 
cluding the processing of soldered or brazed piec« 
using tin or lead solde1 

gut, the proce serve as an excellent surface 
preparation for the oldering or braz ng of aluminum 
A very thin coating of the nickel phosphoru over 
aluminum j uitable for soldering. Tin-lead solde 
are said to vet the Kanigen coating readily il 
sufficient heat provided (about 500 F) 

While not essentially a decorative treatment it 
can be used for this purpose, especially where there 
is a combination of appearance and protection to be 
gained, Starting with a highly colored aluminum di« 
casting, tor example a thin bonding coating of the 
followed by bright 
nickel and chromium in the conventional manner 


omewhat darke 


nickel-phosphorus can be applied 


The appearance of the coating 


Continued next page 
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NON-ELECTROLYTIC COATING—Continued 


than usual electroplated nickel, 
but has high reflectivity. Chromi- 
um plated over the Kanigen sur- 
face has its usual blue-white color. 

Polishing or buffing is ex- 
tremely difficult on the Kanigen 
coating because of its unusual 
hardness, and should be done 
prior to coating; however, color- 
buffing is very easy and can be 
done to bring up the surface lus- 
tre, after coating. 

While the potential applications 


for this relatively new process 
have only been partially explored, 
there appear to be certain fields 
where its immediate usefulness 
will be recognized. Later, prob- 
ably other equally significant uses 
will be found. 

For example, the largest field at 
the moment is the prevention of 
iron pick-up or contamination 
Many materials that are not cor- 
rosive to steel are, nevertheless, 
easily contaminated or discolored 








ih the finish that counts [ 


Roto-Finish maintains exact tolerances on precision parts with 


no significant dimensional changes. It makes possible a wide 


range of finishes applicable to parts of almost any size or shape; 


finishes a variety of materials 


at big savings in manpower 


and costs. Without obligation, send sample unfinished parts 


to us. Include finished part for guide and your specifications. 


Roto-Finish will finish parts in its laboratory. You get a com- 


plete process report. You are guaranteed results and a finish 


that counts! 


WRITE FOR FACT-PACKED ROTO-FINISH CATALOG NOW 





by iron oxides. In this applica- 
tion, the coatings have found 
utility value for equipment used 
to process bakery dough, cake 
mixes and other foods, chemical 
blending equipment, valves, pipes 
and fittings, dry cleaning equip- 
ment and tank cars 

Corrosion resistance of the non- 
porous coating has resulted in its 
introduction for protection of 
valves, pumps, filter parts and 
similar products 

In hydraulic equipment, the 
wear resistance and hardness of 
the coatings are being sought 
Particularly, the provision of 
harder surfaces on aluminum has 
been an objective in aircraft ap- 
plications. Yet, where two coated 
parts are to rub together without 
lubrication, the process is not 
recommended 

On the stainless steels of the 
300 series, and also on type 4100, 
the nickel-phosphorous coatings 
are reported to reduce the gailing 
tendency 

A major manufacturer of cam- 
eras and a manufacturer of timing 


ALUMINUM CASTINGS can be sur- 
face coated by this process. Aircraft 
applications look most promising 


devices have conducted prelimi- 
nary tests on this coating system 
for use over powdered iron com- 
ponents The photographic equlp- 
ment concern ran tests on pow- 
dered iron cams and flywheels 
and reported that they had en- 
countered neither blistering nor 
bleed-through, common problems 
in electroplating powdered metal 
parts. Some salt spray testing has 
also been reported on these parts, 
but results are not available 

A large commercial die casting 
company has also shown interest 
in possible use of this process for 
surface treatment of aluminum 
die castings, both as a means of 


increasing the physical properties 


COMPANY 


P.O. Box 988 
Phone 3-5578 


of the castings, and as a possible 


solution to the difficult problem 
3716 Miiham Road, Kalamazoo, Michigan 


Originators of the Roto-Finish Process 


_ of 
OFo-f wed (2010 
Wy of production electroplating on 
aluminum die castings 
For more information circle No. 122 on the Reader Service Card 
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BY ADDING A FOUR-SPINDLE HEAD to a standard single 
spindle drill press, production has been multiplied on this 
operation of drilling a pair of holes in each of two die cast- 
ings simultaneously. The castings, used in a 3-D viewer, are 
machined at a rate of 400 castings per hour 


threading 


DIE CASTINGS 


TWO HOLES ARE DRILL-TAPPED simultaneously in each of 
two automobile air conditioning units by the simple exped- 
ient of adding a four spindle head to a single spindle press 
Four 10-32 taps are driven at a time, to give clean, uniform 


Avoid the cost of custom-built tooling with . . . 


Modified “Off-The-Shelf’ Power Tools 


Y modifying standard, off- 
the-shelf power tools to per- 
form three or four operations at 
the same time, the Sterling Die 
Casting Company, Inc., of Brook- 
lyn, N. Y., has eliminated the need 
for expensive, custom-built tool- 
ing 
To speed drilling of castings fo 
3-D camera viewers, Sterling 
modified a Delta drill press so 
that two 3/16-inch holes are 
drilled in each of two castings at 
the same time. A single-spindl 
drill head was replaced with a 
four-spindle Commander unit. In 
one motion the operator picks up 


a casting in each hand and posi 
tions them in a fixture on the drill 
press bed. After the two casting 
are drilled, the operator remove 
both castings and substitutes 
another pair. About 400 casting: 
(800 holes) per hour are drilled 
In another applic ation, to a 
celerate drill tapping of! casting 
for automobile air conditioning 
units, Sterling positioned a 10-32 
drill-tap head on each side of a 
drill press bed. A %-inch tap 
installed on the Delta drill pre 
Three holes are tapped at the 
same time. Previously eparat 


tapping operations were required 


and about 250 pieces per hour 
were turned out. Now, about 400 
per hour are turned out with the 
multi-tap setup 

In a third application, Sterling 
drill taps two more hol in eacn 
f two of the same automobile al 
conditioning unit castings, at the 
ame time. This is another case of 
adding a tour spindle unit oO a 
Delta single-spindle drill pre 
ith a four-spindle unit. The op 
erator move 200 time 
BOO hole per nou! 
Sometime 


eration 
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Standard Tools Can Be Made Into "Specials" — continued 


the features of 


NEW LUSTER-ON 


M 
ALUMINY SEALER BY MOUNTING THREE DRILLS on the same bed, with drills only a few inches 
with the process apart, the operator can drill successive holes with great speed and accuracy, 
you are now using even though no multiple spindle head or air feed is used. Sometimes the loca- 
tion of the holes makes multiple-drilling impractical, but a setup like this one 
can be economically used. 


ALUMINUM SEALER 


f produces a chromate film on 

aluminum that provides excellent 
corrosion protection and serves as 
an ideal paint base 


is an excellent substitute for 
anodizing in many applications 
where hardness is not a prime 
factor — gives better corrosion 
protection than anodizing. 


is easily applied at room tempera- 
ture by Tooine. Spraying or 
brushing treatment time ex- 
tremely short. 


can be furnished in clear, yellow 
and dyed color finishes 


adheres well, does not leach easily 


offers extreme economy of use 


Ce er pean PRODUCTION RATE HAS CLIMBED from 250 to 400 castings per hour on thi 
a triple tapping operation. The operator uses a Delta drill press with %” overhead 


J . ‘ tap while two 10-32 drill-tap heads are feeding in from the side 
See for yourself the superior results bb- 


tained with new Luster-On Aluminum 
Sealer. 





found, Castings of oil meter bases According to Walter Pullan 
require holes spaced in such a shop foreman, each of the modi 
way that three drill presses are fications has more than paid for 
necessary. For this operation itself. Each setup provides both 
Sterling mounted the drill press« the ruggedness as well as the effi- 
on one bed with the spindles only ciency of more expensive tooling 
few inches apart. About 150 installations at a substantial sav- 

66 Waltham Avenue, Springfield, Mass. castings per hour are turned out ing 

Circle No, 112 on the Reader Service Card 
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S USEFUL LITERATURE, CATALOGS, MANUALS 


any of these technical publications may be obtained by circling 
the appropriate numbers on the Reader Service Cards, Pages 16-17. 


PROCESSES 


Reducing Parts Costs: 154 
Yale & Towne Mfg. Co., 14-page, 2-color brochure 
How to reduce the costs of individual components 
through the use of powder metallurgy is told in this 
brochure, 


Carbides & Heavy Metal: 155 
Welded Carbide Tool Co., 5 separate specification 
sheets. The physical and mechanical properties of the 
several different carbide and heavy metal materials 
available are given. Uses for each are suggested 


Bushings & Structural Parts: 156 
Johnson Bronze Co., two, 4-page folders. The proper- 
ties of self lubricating bushings and the sizes available 
from stock are listed. Some data and descriptive mate- 
rial on structural parts 


High Precision Gears: 157 
Supermet Div., Globe Industries, Inc., 2 page data sheet 
The production of high strength, high precision gears 
by powder metallurgy is discussed. Gears up to and 
including commercial class 4 tolerances are made by 
this process 


High Strength Sintered Parts: 158 
Burgess-Norton Mfg. Co., 4 page brochure. A descrip- 
tion of the sintered parts made by this company. Mini- 
mum tensile strength claimed is 50,000 psi and mini 
mum density 6.2 g/cc 


Investment Castings: 159 
Kolcast Industries, Inc., 15 page booklet on use and de- 
sign. A description of the frozen mercury process for 
making investmr xt castings, examples of a few of the 
many types of castings made and a description of the 
facilities available for engineering and production 


Oilite Bronze Bearings From Stock: 160 
Amplex Division, Chrysier Corp., 22 page catalog, Stock 
List S-56. Complete listing of sleeve, flange and thrust 
bearings of Oilite Bronze that are being stocked now by 
dealers in U.S. and Canada, reveals a 50 percent increase 
in bearings available from stock. A total of 1050 dif- 
ferent, bearings are included in the comprehensive 
catalog, which lists sizes ranging from %&” to 4” ID, as 
well as a selection of cored, bar and plate stock; 
also in the catalog are six pages of engineering data 


Aircraft Steel Castings: 161 
Lebanon Steel Foundry, folder contains two case his- 
tories on steel castings produced by Ceramicast Process 
for use in aircraft built by Chance Vought and Bendix 
Solution of difficult problems with regard to shape 
alloy and physical properties is reported 


MATERIALS AND EQUIPMENT 


Alloy Steel Goosnecks: 162 
Dodge Steei Co., 1 page, bulletin FP 356. A description 
of the alloy steel goosnecks made by this company 
Longer life, easier maintenance, reduced down time 


etc. are claimed 


Cold Molding Compounds: 163 
The Perma-Fiex Mold Co., Loose leaf bound folder with 
data sheets, prices, reprints, and technical data. This 
is a compilation of many of the individual bulletins 
that have been published on the ccld molding com- 
pounds sold by this company 


Extruded Wax Shapes: 164 
J. Yates Dental Mfg. Co., 8 page brochure. The use of 
extruded wax shapes in the investment casting industry 
is covered and many of the different shapes and sizes 
are listed. Data include the approximate feet per 
pound for each shape and size as well as the price per 


lb 


Cutting Oil: 165 
Fiske Bros. Refining Co., | page leaflet. A brief de- 
scription of a new cutting oil and some of its applica- 
tions in the machining of a wide variety of materials 


Meehanite Metal: 166 
Meehanite Metal Corp., bulletin No. 32, 4 pages and 
bulletin No. 35, 34 pages. These two bulletins give all 
of the properties in tabular form of the metal and a 
wide case history report showing many different types 
of castings with performance data for each 


Mold Parts, Tools and Supplies: 167 
Detroit Mold Engineering Co., 31 page catalog. A cata- 
log of standard mold parts, tools and supply items and 
mold polishing supplies for the plastic and die casting 
industries 


Metallurgical Carbon: 168 
Barneby-Cheney Co., 1 page metallurgical report. A 
new report on metallurgical carbons giving chemical 
and physical characteristics of these materials. The 
report also gives tables of grade elemental carbon 

content, mesh sizes, etc 


Zinc Die Casting Alloys: 169 
Henning Bros. & Smith, Inc., 22 page booklet on die 
casting alloys. A summary of much otherwise scat- 
tered data on zinc, lead and aluminum base die cast- 

Numerous data are included for each alloy 


Automatic Controls: 170 
Automatic Temperature Control Co., Inc., 19 page ger 
eral catalog. A general catalog listing all of the stand 
ard items produced by this company. A short descrip 
tion of each unit is given and a reference number for 
literature in more detail where wanted 


Silicones for Shell Molding: 171 
Union Carbide & Carbon Corp., Silicones Div., booklet 
on the uses and applications of three different silicone 
preparations LE-46, LS-46 and L-46, that have found 
wide application in the shell mold casting industry 


ing alloy 


Colloidal Dispersions: 172 
Acheson Colloids Co., 4 page brochure. A revised list 
ing of the 41 different colloidal and semi-colloidal dis 
persions for industrial use that are now available from 
the company. Properties and suggested applications 


are vfiven 


Magnesium Applications: 173 
Dow Chemical Co., external house organ “Magnesium 
Topi The latest issue of this publication gives a 
number of examples of some of the newer uses for 
magnesium. Noted also are some of the more unusual 


applications 


Continuous Furnaces: 174 
Harper Electric Furnace Corp., bulletins No. 454 and 
1054. Descriptive material on both continuous and 
batch type furnaces for powder metallurgy and gen 
eral heat treating. One bulletin deals exclusively with 


continuous mesh belt furnace 


Continued next page 
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HONITE METHOD... for better barrel finishing 


/“Hand-buffed” 


results at 


| 


Vio the cost! 


This die-cast aluminum handle for furniture is one of 
several thousand processed each month by a Cincinnati, Ohio 
manufacturer, The handles must be given a super-smooth 
finish prior to plating—a job formerly done by rough finishing 
with.a competitive barrel finishing abrasive, then hand buffing 
to produce the desired finish. The hand buffing cost was 
prohibitively high. 

Recently, this company switched to the HONITI 
Finishing Method, using a 2-step process—cutting with 
Regular HONITE Chips and HONITE Micro-Cut Com- 
pound, then polishing with HONITE Multi-Burnish Com- 
pound, 

This method produces the same quality finish as hand- 
buffing, at 90°% lower cost! 

You, too, can cut costs with the HONITE Barrel Finishing 
Method, Call your nearby HONITE Sales Engineer today. 

Or write for free booklet 
“Facts and Figures Report on 
Honite Barrel Finishing’. Ad- 
dress: Minnesota Mining and 
Manufacturing Co., Dept. 
FF66, St. Paul 6, Minn. 


Barrel 


RESEARCH 


Made in U.S.A. by Minnesota Mining and Mfg. Co. General Offices: 
St. Paul 6, Minn. In Canada: P.O. Box 757, London, Ontario. Export 
Sales Office: 99 Park Avenue, New York City. Makers of “Scotch 

Brand Pressure-Sensitive Tapes, “Scotch” Brand Magnetic Tape, “3M 

Adhesives, “Underseal"’ Rubberized Coating, “Scotchiite”’ Reflective 
Sheeting, “Safety-Walk" Non-slip Surfacing. 
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USEFUL LITERATURE 


continued from page iI 


Sintering Furnaces: 175 
Lindberg Engineering Co., two bulletins, Nos. 260 and 
230 as well as two reprints. Furnaces and furnace at- 

mospheres for sintering bright annealing and bright 

hardening are discussed 


Meta! Powder Presses: 176 
Baldwin-Lima-Hamilton Corp., four bulletins, Nos. 3102, 
3103, 3104 and 3100. A description of the different 


presses available for compacting metal powders 


Sintering & Heat Treating Furnaces: 177 
The Ejiectric Furnace Co., six brochures and data 
sheets. Descriptions of furnaces for sintering and 
heat treating. Included is information on controlled 
atmosphere generators 


Tools & Presses for Powder Compacting: 178 
Haller, Inc., 2 data sheets. A description of the model 
2035 press for compacting metal powders. Also infor- 
mation on standard and special tools for powdered 
metal test bars 


Sintering Furnaces: 179 
Drever Co., 10 page bulletin, No. B-101. A complete 
description of several of the furnaces, both continuous 
and batch type, built specifically for metal powder 
sintering and oxide reduction 


Rotary Tableting Machines: 180 
F. J. Stokes Machine Co., 6 page folder. A description 
and specifications for models 533 and 540 rotary tablet- 
ing machines adaptable for powder metallurgical oper- 
ations 


Ammonia Service: 181 
Hammier Industries, Inc., 4 page brochure. A descrip- 
tion of the services, equipment and dissociators avail- 
able. 


Metal Powder Presses: 182 
Kux Machine Co., three brochures. A complete descrip- 
tion and illustrations of the various presses designed 
specifically for compacting metal powders 


High Speed Presses: 183 
Arnhold Ceramics, Inc., one page specification sheet 
A description of and the specifications for the Dorst 
Press, a European built unit designed specifically for 
powder metallurgy work 


New Iron Powder: 184 
Alan Wood Steel Co., 5 page data book. A compilation 
of the properties of a new iron powder just offered 
Complete information is ineluded to evaluate dimen- 
sional change, physical properties and mechanical 
properties of compacts made from this powder 


Brass Powder: 185 
The New Jersey Zinc Co., 24 page book on brass 
powder metallurgy. The applications of powdered brass 
to the manufacture of parts and the properties of sin- 
tered brass parts are given. Methods of handling 

brass powder are included 


Industrial Chemicals: 186 
Antara Chemicals Div., General Aniline & Film Corp., 
40 page catalog. Listed are all of the detergents, wet- 
ting agents, emulsifiers, brighteners, et« 
this company 


made by 
For each product a brief description, 
packaging information, and some general remarks as 
to uses are given 





Alloy Powders: 187 
Alloy Metal Powders, Inc., 4 page report. A compre- 
hensive report on the procedure for making sintered 
parts from stainless steel, particularly the 300 series 
Included is the analysis of the different alloys available 
and the physical and mechanical properties of the pow- 
ders and of compacts made from them 


Iron Powder: 188 
Plastic Metals Div., National-U.S. Radiator Corp., Bul- 
letins No. 1, 2 and 3 and two reprints. The literature 
gives a general discussion of powder metallurgy, elec- 
trolytic iron powder and special sponge iron powders 


Iron Powder: 189 
Hoeganaes Sponge iron Corp., two 4 page brochures 
The properties of this sponge iron are given in detail 
and information as to the type of sintered part that can 
be made. The latest price sheet is included 


Resin-Coated Sand For Shell Molds: 190 
Plastics Div., Monsanto Chemical Co., 16 page booklet 
Ways in which resin-coated sand is more efficient than 
resin-sand mixtures for producing shell molds are out- 
lined in this booklet which has sections devoted to 
resins, sands, equipment, coating techniques and the 
production of blown shell molds and cores 


Analyzing Vacuum Furnace Gas: 191 


Consolidated Electrodynamics Corp., Bimonthly pub- 
lication, “CEC Recordings,” 16 pages illustrated. Two 


. . ® 
articles of special interest are contained in Vol. 10, No. 2 { 
of this publication: “Analyzing Vacuum Furnace 


Gases” and “Looking Into Petroleum Waxes.” 


as QCf quality 


“FOLLOW | 
THROUGH’ nniletci; Miele 


signed side-wall angles fesist swelling and distor 
° . tion. Tough, durable low nickel-chromium alloy 
Is important / cast iron absorbs heat rapidly and retains it with 

. minimum heating requirements. Resists oxidation 
Fast delivery om all styles and sizes, standard and 


and N EILSON special. Also available ate... tough, close-grained 


goose-necks..,smooth-surfaced ingot molds 


takes a “FULL SWING” many types of QC# quality utility castings 





when it comes to << 
8 - ; . ie Send to Dept. ?M-t 

SERVICE! \aw? - 2ooUc for free catalog of 

é standard QCEF 


Service begins before installation to make melting pots 


cleaning or phosphate coating require 
ments before paint... And Neilson service 
continues after the sale to assure you of 
sure the proper PREP PRODUCTS and 
PROCESS is selected for your metal 
maximum performance and economy! 
Why not benefit from Neilson’s 25 


years of metal conditioning experience ? 


TELL US YOUR PROBLEM—LET US MAKE RECOMMENDATIONS AMERICAN CAR AND FOUNDRY DIVISION 


NEILSON CHEMICAL CO. ply mage ig 5 


Seutheestors Distrituter 

* # ROSS CO 563 Benson St., Detroit 7, Mich, *** Aseeies 22, Cotttornie Soles Offices: New York « Chicago «+ St Lovis + Cleveland + Washington + 
Chertome, North Caroline 6 Windsor, Onterte Philadeiphio «+ Son Francisco + Berwick, Po., + Huntington, W.Va. «+ Plants 
Berwick, Pa. « Milton, Po. « St. Chpries, Me + St. Lovis, Mo. + Huntington, W. Vo 


For more intormation circle No. 11 on the Reader Service Card 
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WHAT'S 
THE MOST 
ECONOMICAL 
WAY? 


Oakite’s 
FREE Booklet 
on Metal Cleaning 


answers many questions that mean better pro- 


duction, more profit for you. Just look at the 


table of contents: 


Tank cleaning methods Machine cleaning methods 
Evectrocieaning steel Paint stripping 


Electrocleaning nonferrous 
metals 


Pickling, deoxidizing, bright Barrel finishing, burnishing 
dipping Better cleaning in hard- 


Applying iron phosphate coatings water areas 
in preparation for painting 


Steam-detergent cleaning 


Treating wash water in 
Applying zinc phosphate coatings paint spray booths 


Cleaning, removing rust and 
conditioning for painting 
in one operation Machining and grinding 


FRE Write for your copy of this 
44 page illustrated booklet. 


Technical Service Representatives Located in 
Principal Cities of | and Canada 


Rust prevention 


la — 
a ©) ee 
4 ae 
am 


f yo 
copy c 9° 
é Metal ¢ leanins 


\ 
\ 
ings 10 \ 


Send me * 


knot about 


name 
comPANy 
aporess 
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USEFUL LITERATURE 
continued from page 73 


FINISHING 
Barrel Finishing: 191 
Almco Div., Queen Stove Works, Inc., 6 page reprint 
A reprint of an article on the use of fixtures 
in barrel finishing of large parts. Much basic informa- 
tion is included 


Plating Rheostats: 192 
Hanson-Van Winkle-Munning Co., 4 page bulletin CPR- 
200. This bulletin describes and illustrates the com- 
pany’s universal carbon pile tank rheostats. Opera- 
tional data are given along with dimensions and sug- 
gested panel lay-outs 


Precision Drill Blanks: 193 
Whitman & Barnes, use and application data. Infor- 
mation on a complete line of drill blanks for use as 
punches, knock-out pins, gages, dowels, etc. The blanks 
are hardened and ground to +0.0003 on production 
blanks or closer tolerances if ordered 

Electrostatic Spray System: 194 


Scientific Electric Co., lonic Spray Div., data on new 
paint spraying system. Literature is available on a 
new ionic paint spray system said to have an adjust- 
able spray pattern. Work to be painted is at ground 
potential. 

Conversion Coating for Aluminum and Zinc: 195 
Oakite Products, Inc., Literature describes a new prod- 
uct, a conversion coating for aluminum and zinc de- 
signed to meet Specification MIL C-5541. Called 
ChromiCoat, the material is said to become an integral 
part of the metal surface, helping to resist corrosion and 
improve paint adherence. Operation is in either tank or 
washing machine, using concentrations of 2 to 3 ozs/gal 
of water at temperatures to 100 F 











FLOATING DIES... 


FOR UNIFORM DENSITY IN 
POWDERED METAL... 


... TEST PARTS 
TENSILE BARS, 
TEST BUSH.- 
INGS, GREEN 
STRENGTH 
SPECIMENS... 


... and others needed for laboratory and pro- 
duction line inspection of physical properties. 
Self contained tools are made to MPA stand- 
ards and can be set up quickly in any hand 
or laboratory press. 


HALLER Incorporated 


684 ANN ARBOR RD. ° PLYMOUTH, MICH. 
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LETTERS 


continued from page 33 


Would you know of any light- 
metal foundries that either spe- 
cialize only in experimental work 
or that have a separate facility 
set up to handle these orders. I 
believe that other firms would 
also be interested in such a serv- 
ice.—E. B. S. (Engineering De- 
partment) 


Yes, we do know of a number 
of foundries that will do this type 
of work. Two of the processes 
which we cover editorially are 
very often used for short run ex- 
perimental jobs in aluminum, al- 
though not ali foundries produc- 
ing by these methods are interest- 
ed in prototype work. However, 
we have sent the names of a 
number of investment casters and 
plaster mold casters whom we 
know have produced prototype 
castings in aluminum. 

Tooling costs for either of these 
processes will not be prohibitive, 
and, considering the closeness 
with which they can meet your 
dimensional tolerances, their 
piece costs will not be excessive, 
either. Either process can readily 
meet average dimensional limits 
of + .005 and give you smooth 
surfaces needing little finishing. 

Tear sheets of a couple of PMM 
articles on the subject have also 
been forwarded.—Ed 


DATA IN ADS 


continued from page 20 


110. Finishing Non-Ferrous Metals— 
Detailed laboratory and engi- 
neering reports on the finish- 
ing of non-ferrous metals by 
the Iridite process are available 
from Allied Research Products, 
Inc. 


. Painting With Masks—Litera- 
ture on spray masks, mask 
washers, automatic spray paint- 
ing machines and clamps and 
fixtures is available from Con- 
forming Matrix Corp 


. Barrel Finishing Compounds— 
A complete chart and data file 
on the proper barrel finishing 
compound for almost any part 
or material are available from 
Esbec Barrei Finishing Corp 


. Surface Finishing Equipment & 
Supplies—Hanson-Van Winkle- 
Munning Co. has a number of 
bulletins describing their equip- 


ment, supplies and compounds 
designed especially for finish- 
ing aluminum. 


Threaded Inserts—Three bulle- 
tins on threaded inserts are 
available. One is an application 
chart and two are design data. 
All three can be secured from 
the Heli-Coil Corp. 


. Barrel Finishing—A facts and 
figures technical report on bar- 
rel finishing by the Honite 
method is available from Min- 
nesota Mining & Mfg. Co 


. Small Parts Drying —A four 
page folder on the centrifugal, 
air drying of small parts has 
been issued by New Holland 
Machine Co 


. Metal Cleaning—Oakite Prod- 
ucts, Inc. have issued a book- 
let on metal cleaning entitled 
“Some Good Things to Know 
About Metal Cleaning.” 





Now you can spin-dry small parts 
in continuous fresh air in as little 
as 15 seconds... cut drying time 
just about one-half. 


Double-action drying gives you smooth 
moisture-free surfaces . . . reduces your 
finishing problems by eliminating the 
scarring and marring frequently respon 
sible for costly “‘rejects.”’ 

Speed production . . . cut costs way 
down with New Holland’s easy-to-run 
Model 20 Kreider Centrifugal Dryer. 

Choose from 3 models engineered to 
meet your requirements: — Standard 
Model; Standard Model with Supple- 
mentary Electric Heat; Standard Model 
with Supplementary Steam Heat. 





. Bright Pleting Process—Com- 
plete details on bright plating 
are given in a brochure that 
has been issued by Sel-Rex 
Precious Metals, Inc. 

. Barrel Finishing Medio—Speed - 
D-Burr Corp. has catalogs 
available on barrel finishing 
machines, media, compounds 
and material handling equip- 
ment 

. Barrel Finishing—The new cat- 
alog from Roto-Finish Co. gives 
much of the pertinent informa 
tion needed to barrel finish a 
wide variety of parts. Different 
metals and parts sizes are thor- 
oughly discussed 

. Induction Melting—The advan- 
tages of induction melting in 
better alloy control, closer tem- 
perature control and other im- 
portant items of melting prac- 
tice are discussed in detailed 
literature from the Inducto- 
therm Corp 


— SPECIFICATIONS: — 


1 h.p. motor 20 
440, 550 volta —2- or 
)- phase 


steel mesh basket ..4 
Weight: 490 tbe 
Floor apace: Juat 
under 5 aq. ft 
Meeta N_F ( 
Optional: Ji 
trol: Mounted on right, 
left side or wall 


apine 75 tb 
loads at 425 ¢.p.m 
Quiet V-belt drive 
¥0-blade suction 


Specs. 
Con 
turbine drawe air 
through spinner 
Arc-welded steel-plate 160° supplementary 
heat: 24350-w att 


Chromalos, or eteam. 


construction 
Heavy gauge woven 


Send for illustrated 4-page feider 
Address Dept. PM-66 

New Holland Machine Company 
New Hollend, Pa 


xe) New Holland Machine Company 
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* 
PIP push inserts make perfect threads 


WITHOUT 





TAPPED HOLES OR 
SOLID BUSHINGS 


Threads without tapping at less than 1¢ per hole installed. 
Just push-in-place a PIP Push Insert and you have perfect 
female threads in cast, molded or drilled blind or through 
holes. Spring-like PIP Inserts lock securely in place in plas- 
tic, aluminum, zinc and all other molding and die-casting 
materials. 

The illustration shows a typical application. The PIP 
Insert in the cap of this common electrical socket provides 
threads strong enough to impale the two covered wires on 
contact prongs. The insert was pushed into a plain cored 
hole after molding, avoiding long cycle time required by 
molded-in solid bushings. 

PIP Push Inserts are perfect for production line applica- 
tion. Either a drill press, kick press, arbor press or air piston 
—and a few dollars in tooling—are all you need to install 
perfect threads in 1,200 holes per hour. 


Write today for samples and full information. 





*Product of Heli-Coil Corp, —Pat. Pending 


HELI-COIL CORPORATION 


266 SHELTER ROCK LANE, DANBURY, CONN. 





(_] Send Standard PIP Push Insert Application Chart and 
other information on this new technique 

([] Send design data on Heli-Coil Screw Thread Inserts. 

C) Send design data on Heli-Coil Screw Lock Inserts. 


NAME i TITLE 





COMPANY __ 


ADDRESS___ 


Oe 3 ZONE STATE : GP 2054 


Heli-Coil Corporation: Manufacturer of Heli-Coil Screw Thread Inserts, 





Heli-Coil Screw Lock Inserts and Heli-Coil/ PIP Push Inserts. | 

| 

iN CANADA: W. R. WATKINS CO. LTD., 41 Kipling Ave. S., Toronto 18, Ont. | 
For more information circle No. 117 on the Reader Service Card 
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CAMERA CASTINGS 


continued from page 41 


the main body of the camera 
Threads cut cleanly in zinc and 
will not score or strip easily dur- 
ing assembly or disassembly of 
the camera for inspection and re- 
pairs. After machining, the front 
end of the camera and main 
housing are Bonderized, primed, 
and given two coats of black, 
crackle finish. 

Many of today’s lower-priced 
cameras are made of plastic ma- 
terials. These serve reasonably 
well under normal conditions but 
heat will cause them to warp. For 
instance, if left in a closed auto- 
mobile in extremely hot weathe: 
or in a glove compartment at 
anytime of year the frame of a 
plastic camera may become de- 
formed, thereby misaligning the 
optical system. But Linex’s zinc 
die cast camera is dimensionally 
stable, maintaining critical, fixed 
focal distance and shutter speed 
under wide range of humidity 
and temperature 

The Linex camera has been 
tested in a simulated climate con- 
trol laboratory under extreme 
atmospheric variations. It passed 
these tests satisfactorily and the 
results were due in no small 
part to the use of corrosion re- 
sistant stable zinc base alloys 


RELEASE NEW MOVIE 
ON ELECTROPLATING 

Bart-Messing Corporation of 
Belleville, N.J., announces the 
completion of an educational mo- 
tion picture with sound, dealing 
primarily with the electroplating 
facet of metal products finishing 

Entitled “A Brighter Tomor- 
row” this 16 mm technicolor film 
which runs approximately 30 
minutes, visits the various plants 
of the Bart-Messing Corporation 
where a number of interesting 
metals finishing processes and ap- 
plications are observed and de- 
scribed. It gives a panoramic view 
of electroplating, from the anti- 
corrosive electro-deposits of 
nickel on airplane propellers 
steel] sheets and pipes and fittings, 
to the functional or decorative 
electroplating of gold, rhodium 
and silver on electrical or elec- 
tronic components, jewelry and 
various household articles. 

A print of “A Brighter Tomor- 
row” is available free of charge 
to qualified organizations for 
showing at sales meetings, con- 


ventions, educational seminars 





ELECTROPLATERS MEET IN JUNE; 
40 PAPERS ON FINISHING SCHEDULED 


Forty papers embracing electroplating, metal finish- 
ing and related fields will be presented at the 43rd 
annual convention of the American Electroplaters’ 
Society in Washington, D.C., June 18-21, 1956. A 
yearly convention highlight, (the educational pro- 
gram) features top men who give the latest advances 
in their respective fields 

Ten sessions—four of them of the dual variety and 
one triple—promise AES members a full program 
of education at the Hotel Statler. The tentative educa- 
tional program: Monday, June 18—1:30 PM to 4:00 
PM; Tuesday, June 19—9:00 AM to Noon, 7:00 PM 
to 9:00 PM; Wednesday, June 20—9:00 AM to Noon 
and Thursday, June 21—9:00 AM to Noon. 


DURING ELECTED BANK DIRECTOR 


William J. During, president and director of 
Harsco Corp., has been elected a director of the 
Marine Midland Trust Company of Central New York, 
according to an announcement issued by Harry W 
Davies, Chairman of the bank’s Board of Directors. 
During is also president and director of Prec 
Castings Co., Division of Harsco Corp., executive vice 
president of C. C. Bradley Company and executive 
vice president of Edlund Machinery Corp. He is presi- 
dent of Syracuse Cigarette Service Company, Ameri- 
can Die Casting Institute, and the Syracuse branch of 
National Trades Association 


vice 


Isilon 





t’s the SHAPE that counts! 


ALL NEW... 
Speed-D-Burretts* 


Controlled Size and Shape 


ABRASIVE 
MEDIA 
for PRECISION 
BARREL FINISHING 


Outlasts other 
media as much as 10 to 1 
Controlled grain size 
Aluminum Oxide bonded 
firmly with specially formu 
lated synthetic rubber to 
allow finishing of precision 
parts hitherto impossible 
to barrel finish. Molded and 
cured to controlled hard 
ness that assures long life, 
maximum cushioning yet 
gives desired cutting, 
honing or polishing action 
May be used with any 
equipment 
permit abrasive action in the most remote 
corners and recesses of 
delicate, precision parts 
Will not chip or splinter 
into odd shapes that lodge 
in blind or threaded holes 
Prevents broken chip 
damage to expensive parts 
Write for catalog of price 
tue sh and grit toda 


4 Shapes to choose from 


Oomo 


New “‘Burretts”’ 


* Pot. Pend. 


Write for catalogs on: 
FUTURAMA LINE . MITY-MITE LINE . SPACE-MISER 
MEDIA AND COMPOUNDS . HANDLING EQUIPMENT 


Service ost important product 


SPEED. D. BURR CORPORATION 


3613.¢San Fernando Road, Glendale 4, Calif 
For more information circle No. 124 on the Reader Service Card 
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AUTOMATIC 
TRANSMISSIONS 
by 
LITEMETAL 


CONTROL 
PISTONS 





‘A 
Within the past 5 years new equipment and tech- 
niques have made possible the die casting of 
aluminum Servo and Control Pistons for automatic 
transmissions. Previously, die casting proved unsuit- 
able for components such as these. Now, die cast by 
LITEMETAL, these pistons push, pull and control in 
accordance with rigid engineering specifications and 
standards . . . they represent the practicability of 
aluminum die castings in hydraulics for the auto- 
motive and industrial fields. 


Aluminum or magnesium die castings by LITEMETAL 
have almost unlimited applications and are used 
extensively .. . being mechanically strong, depend- 
able . . . and economical. Besides effecting great 
savings in time and materials, the die casting process 
virtually eliminates costly labor otherwise required for 
machining and finishing. In addition, the savings in 
weight facilitate inplant handling and often greatly 
reduce shipping costs. 


Let’s Talk It Over... 
LITEMETAL DICAST, INC. is an organization of specialists — 
men thoroughly experienced in the casting and machining of 
magnesium and aluminum alloys. Our equipment includes big 
machines for big jobs — little machines for little jobs... the 
right sizes and types of the most modern die casting equip- 
ment for producing parts from the size of o button to lorge 


| cable spools. Complete facilities for secondary operations ore 


also available. 


_ oS Write today for literature and design information, 


Quick action on inquiries. 


LITEMETAL DICAST Inc. 


A OIVISION OF HATES INDUSTRIES 


1925 WIOWOOD AVE JACKSON, MICHIGAN 


PLANT AND EXECUTIVE OFFICES 
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so CLINTON chose Kux 





' DIE CASTING MACHINES 


lo ged harduace firiioh gualily casiiegs 


Every sales manager has told his production department 
at one time or another, “The product's fine, but you've 
got to dress it up.” 

At which time the production man starts talking about 
increased costs. 

- But many manufacturers have found they can “dress 
up” their products, and at the same time, lower manu- 
facturing costs. 

The Clinton Machine Company, Clinton, Michigan, did 
just that, “We use Kux Die Casting Machines in the manu- 
facture of approximately 60% of the component parts of our 
Clinton engines, chain-saws and outboards. 

"We chose Kux because our standards require machines 
that give us a dense, hardware quality finish with cast- 


ings to close tolerances. The efficiency and low maintenance 
costs of Kux Machines have cut our production costs sharp- 
ly, too,” says R. E. Porter of Clinton Machine. 

KUX produces a full range of modern die casting 
machines that require only the touch of an electri: 
button to put them automatically through a complete 
casting cycle at high production speeds. Kux engineers 
will be glad to show you how die casting machines can 


serve you, or write for an illustrated catalog. 


MODEL HP 37 ILLUSTRATED 
Hydraulically operated die casting machine for 
production of aluminum casting weighing up to 
10 pounds. 


Kux MACHINE €©O. 6725 NORTH RIDGE AVENUE + CHICAGO 26, ILLINOIS 
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@ News oF inpustrY & ASSOCIATIONS 


activities of people, companies & groups 
in the precision metal molding industries 


TRICHEL NAMED PRESIDENT OF AMPLEX DIV., CHRYSLER 


Appointment of G. W. Trichel 
as president of the Amplex Divi- 
sion of Chrysler Corporation has 
been announced by I. T. O’Brien, 
group executive in charge of spe- 
cial products. 

In his new post Trichel succeeds 
A. J. Langhammer, who has been 
operating head of the Amplex Di- 
vision since its inception in 1929 
and president since August, 1940 
Langhammer is retiring June 30 
and will act as a consultant until 
that time. 


G. W. Trichel 

Trichel has been executive vice 
president and general man- 
ager of Amplex since July, 1954. 
The Amplex plant in Detroit, pro- 
duces each month in excess of 12 
million pieces of various types of 
Oilite powdered metal parts, a 
portion of which is utilized in Cor- 
poration cars and trucks and the 


balance is sold through a distrib- 
utor organization. 

Trichel joined Chrysler Corpo- 
ration in 1946 on the staff of the 
vice president and general man- 
ager, serving until 1951 as special 
advisor on defense contracts for 
tanks, tank engines, range finders, 
jet engines, and other military 
products. 

From 1951 until his appoint- 
ment to the Amplex Division, Tri- 
chel was a vice president and 
member of the board of directors 
of the Fargo Division of Chrysler 
Corporation. 

Prior to joining the Corpora- 
tion, he spent 30 years of active 
duty with the United States Army, 
advancing from Second Lieuten- 
ant in 1918 to Colonel in 1942. 


AUSTENAL APPOINTS 
TWO VICE PRESIDENTS 

Dr. Paul F. Collins and Albert 
M. Talbot have received vice 
presidential posts at Austenal 
Laboratories, Inc. 

Dr. Collins formerly was vice 
president in charge of the Micro- 
cast Division and will now direct 
the operations of all three Auste- 
nal divisions in his new post. Mr. 
Talbot will replace Dr. Collins as 
head of the Microcast Division, 
retaining his position as Director 
of Research. 

Dr. Collins, who holds a doctor- 


ate in ceramic engineering from 


WITHROW DIE CASTING BUILDS NEW WEST COAST PLANT 


The Withrow Die Casting Com- 
pany, manufacturers of aluminum 
and zinc alloy die castings, this 
month move into a new, enlarged 
plant constructed at 13164 Lead- 
well St., North Hollywood, Calif 

The company is headed jointly 
by Joseph Haber, president and 


Curt Levinson, secretary-treas- 
urer and sales manager, who ac- 
quired it in 1949. Other members 
of the executive team include 
Lester Merchant, plant superin- 
tendent and Charles Maxim, pur- 
chasing agent. Ace Boultinghouse, 
head of Ace Engineering and 


Ohio State University, joined 
Austenal in 1941. He helped or- 
ganize the Microcast Division 
early in World War II to meet the 
need for aircraft investment cast- 
ings and directed its operations 
until his present appointment. Mr 
Talbot joined Austenal late in 1953 
following 18 years as a research 
metallurgist with International 
Nickel Company at Bayonne, N.J 


MAGNESIUM ASSOCIATION 
SETS MEETING DATES 


Meetings of 1956 were an- 
nounced by The Magnesium As- 
sociation today. As has been its 
practice in the past, Association 
programming stresses applica- 
tions of magnesium 

The major meeting of the year 
will be the Annual Convention of 
the Association scheduled for 
Thursday and Friday, October 4 
and 5, at The Drake, Chicago, Illi- 
nois. This meeting normally 
draws an attendance of over 500 

Meetings of the Casting Divi- 
sion and the Fabricating Division 
of the Association, normally held 
as independent group functions, 
this year are being combined in 
a 3-day session which will have 
the Hotel Bancroft, Worcester, 
Mass., as its headquarters 

This 3-day program is divided 
so that the entire day of April 17th 
will be devoted to the problems 
of casting magnesium; April 18th 

Continued next page 


Manufacturing Co., a Withrow 
subsidiary, will join the parent 
company in its new home 

The single-story structure, 18,- 
000 square feet in size, is being 
built by the Los Angeles contract- 
ing firm of Gavin and Hardy, and 
according to Haber, will be one of 
the most modern plants of its type 
on the Pacific Coast. Represent- 
ing an investment in excess of 
$150,000, the structure will be 
three times the size of its present 
headquarters, containing facilities 
capable of doubling its output 
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will be given over to a plant visit 
to the Wyman-Gordon, Grafton 
operation and to the Worcester 
Pressed Steel plant; April 19th 
will be devoted to the problems 
of fabricating wrought magne- 
sium products. 


LEHIGH CLUB 
HONORS R. L. McCANN 

R. L. McCann, president of The 
New Jersey Zinc Company, New 
York, was the recipient of the six- 
teenth annual L-in-Life award 
presented by the Lehigh Univer- 
sity Club of New York. Mr. Mc- 





nw -se WEST IT’S... 








When you buy your die 
castings from Universal, 
you are gaining the serv- 
ices of experienced die 
casting engineers, die de- 
signers, production men 
and management. You are 
putting a well-equipped 
shop to work on your 
castings. You will find, as 
hundreds of other com- 
panies have, that you can 
depend upon Universal 
for quality, service, de- 
livery and prices that will 
help keep your own 
production costs down 


We Specialize In 
Brass Die Castings. 


UNIVERSAL 
DIE CASTING COMPANY 


5001-05 Santa Fe Ave. * Los Angeles 58, Cal. © Phone Kimball 7264 


Cann was honored May 15 at a re- 
ception and dinner. 

Starting his employment with 
the Franklin-Sterling mining op- 
erations of The New Jersey Zinc 
Company in Sussex County, New 
Jersey, in 1917, following his 
graduation from Lehigh with a 
degree of Engineer of Mines, he 
progressed through various di- 
visions of that organization to be- 
come its superintendent in 1930 
He was made general manager of 
mines for the company in 1939, 
vice president in 1950, and presi- 
dent in 1951, 
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WAIMET ALLOYS IS NEW 
DIVISION OF CONSOLIDATED 

WaiMet Alloys Co. is a new di- 
vision of Consolidated Foundries 
& Mfg. Co., it has been announced. 
Consolidated has acquired cer- 
tain assets of WaiMet Engineer- 
ing Company which have been 
merged with the facilities of the 
Michigan Standard Alloy Casting 
Co., formerly devoted to produc- 
tion of Master Alloys, to form a 
completely integrated operation 
under the new WaiMet Alloys Co 

The new division, with manu- 
facturing, sales and research cen- 
tralized at 1999 Guoin St., Detroit, 
Mich., will specialize in the pro- 
duction of Master Alloys to cus- 
tom, as well as all nationally rec- 
ognized metal specifications, for 
the precision foundry industries 

Roger F. Waindle, as president 
of WaiMet Engineering, now be- 
comes president and general man- 
ager of WaiMet Alloys. He is well 
known in the foundry and metal- 
lurgical fields, and is currently on 
leave to serve as foundry industry 
representative to the Department 
of Commerce in Washington. 


CANADIAN FIRM STEPS UP 
ALUMINUM OUTPUT 

A 250-million dollar program 
for the proposed construction of a 
great new hydroelectric project 
on the Peribonka River in North- 
ern Quebec to support a minimum 
of 150,000 tons of new aluminum 
smelting capacity in the Saguenay 
District of the Province has been 
announced by Nathanael V 
Davis, president of Aluminium 
Limited 

Mr. Davis said that the com- 
pany’s subsidiary, Aluminum 
Company of Canada, Ltd., is ne- 
gotiating with the government of 
the Province of Quebec for rights 
to develop 800,000 horsepower on 
the upper Peribonka River 

“If the rights are obtained and 
if further studies confirm the be- 
lief that the development will be 
attractive, construction will begin 
shortly,” he added. First power 
would be generated by the new 
station in about three years, pro- 
vided a start on construction is 
made this summer! 

The president said that assum- 
ing both the new Quebec expan- 
sion and the construction program 
at Kitimat, British Columbia, are 
advanced without delay the com- 
pany’s Canadian aluminum ca- 
pacity will be increased from 
650,000 tons at the end of 1955 to 
a figure in excess of one million 
tons at the end of 1959 





OFFERS VACUUM-MELTED 
ALLOY FROM NEW 
INSTALLATION 

A new vacuum-melting furnace 
and new metallurgical-chemical 
analysis equipment have been 
added to expanded facilities 
available to the metalworking in- 
dustry for alloy experimental and 
production work by Cannon- 
Muskegon Corp., Muskegon, Mich 

According to George W. Can- 
non, Jr., president, the especially 
engineered vacuum furnace has 
been installed by Cannon-Mus- 
kegon to meet the constantly in- 
creasing pressure for improved 
alloys in corrosion-resistant, 
high-temperature and high wea 
or stress applications 

The company will continue out- 
put of conventional air-melt al- 
loys that it has produced since its 
establishment in 1952. In addition, 
Cannon-Muskegon’s plant in- 
cludes research and experimental 
facilities for investment casting, 
shell molding, sand molding and 
permanent mold casting, ingots 
and billets. 

“Although a number of vacu- 
um-melting furnaces are already 
installed in the United States”, 
Cannon commented, “The major- 
ity of these furnaces are not avail- 
able for outside experimental o1 
production use.” 


Cannon-Muskegon’s furnace is 
primarily intended for produc- 
tion of iron, nickel, and cobalt- 
base alleys up to temperatures 
of 3000 F. The new facilities are 
being offered to industry as fol- 
lows: 


(1) Making cast bars, '%-inch 
to six inches in diameter, cut to 
size for remelting. These materials 
will be largely absorbed by the 
investment casting industry fo: 
further processing by convention- 
al air-melting, inert-gas, or vacu- 
um methods. 

(2) Development work on 
vacuum castings 

(3) Producing cast ingots and 
billets up to about 250 pounds 
each for processing by rolling, 
forging, extrusion, or machining 

“We can pour 300-pound heats 
in an average melting time of 
about three hours,” Cannon 
stated. “Our aim this year is a 
production rate of 20,000 pounds 
per month. Eventually, we may 
increase this by using a larger 
melt and adding additional 
pumps. For the present, vacuum 
alloys are priced in the range of 
$3.00 per lb. above the cost of cor- 
responding air-melted alloys.” 
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ALUMINUM CASTINGS + IN DIES + PERMANENT MOLDS AND SAND 


The highest degree of superior quality castings is the 
continuing goal at Peerless. This quality is obtained by 
combining the most advanced materials, methods and 
equipment with the highly developed Peerless system 
of precision control, Complete Metallurgical 
Laboratories and Heat Treating facilities. 


eerless 


PEERLESS DIE CASTING AND PERMOLD 




















A DIVISION OF PEERLESS ALUMINUM FPOUNDRY COMPANY, INC 
62 ANDOVER STREET * BRIDGEPORT 5, CONNECTICUT 














HIGH SPEED 
A.B.C. DIE CASTING 
MACHINE 


Free Cycles Over 1000 Shots Per Hour 
ee 


Here's the new A-B-C high speed, low cost die casting STANDARD EQUIPMENT 
machine which eliminates costly production of small INCLUDES: 

die castings on large die casting machines. Air opera- @ 4 Tie BARS 

ted, the machine produces small non-porous lead, tin AUTOMATIC TIMING 

and zine alloy precision die castings up to |‘ Ihe. CALIBRATED TEMPERATURE 


GAS CONTROL 
The A-B-C is economical to operate and easy to set GAS BURNERS 


up. Its lightning production speeds makes single DIE BLOCKS 
cavity molds practical and profitable. AIR REGULATOR 


FuULTER 
Write today for engineering data ONLER 


and prices. Ask for bulletin A-10. SAFETY SHOT INTERLOCK 


DIE CASTING MACHINE CO. 


400 £&. 142804 ST. DOLTOWN, ILL. 
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Many non-ferrous metals readily 
oxidize in the presence of mois- 
ture and industrial fumes, or a 
marine atmosphere. This condi- 
tion is accentuated by perspira- 
tion caused from handle. and 
materializes in some of the fol- 
lowing forms: 
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eee nmaanan a aaa a & 


- 


(a) Assemblies with fingerprint- 
ed components. 


(b) Multi-colored parts, caused 
by variance of processing 
time. 

(ce) Handling of merchandise at 
point of sale. 

(d) Poor adhesion of paint and 
lacquer. 

(e) Discoloration and/or spot- 
ting out lacquered surfaces. 


KENVERT CHROME SEALER 
processes eliminate these, and 
many times, buffing and burnish- 
ing operations. Their application 
is very simple, easy and inex- 
pensive. 

KENVERT films are widely ac- 
cepted for toys, interior hard- 
ware, electrical components, 
lamps, venetian blinds, bicycles, 
store cards, zippers, radios, tools, 
die castings, skates, refrigerator 
shelving and a host of others. 


*Zine, Cadmium, Copper, Brass, Aluminum 





CONVERSION 
CHEMICAL 
CORPORATION 


101 E. Main Street, Rockville, Connecticut 
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TECHNICAL SESSIONS HIGHLIGHT SPRING MEETING 
OF INVESTMENT CASTING INSTITUTE 


A near-record attendance par- 
ticipated in two days of technical 
and business sessions as the In- 
vestment Casting Institute held 
its Spring meeting in New York 
City May 10 and 11. The general 
meetings were preceded by a day 
of intensive committee activities. 

Important actions taken by the 
young organization of investment 
casters and suppliers include the 
completion of work on dimen- 
sional tolerances for investment 
castings, and plans for publica- 
tion of a design manual later in 
the year. 

Considerable progress was re- 
ported in many committee pro- 
grams, including physical and 
non-destructive testing, process 
materials and metal specifica- 
tions. A standard test bar was 
amended and approved, 

Topics covered in the day of 
technical papers included: “Pro- 
duction of High Strength Steel 
Castings” by Geoffrey W. Paget, 
superintendent, Precision Casting 
Department, Deloro-Stellite. 

“Decarburization In Investment 
Casting” by Dr. Nicholas J. 
Grant, Department of Metallurgy, 
Massachusetts Institute of Tech- 
nology. 

“Investment Precision Casting 
—Methods and Possibilities of the 
Shaw Process” prepared by Adam 
Dunlop, Director, Shaw Process 
Ltd. 

“Economics of Vacuum Melting 
for Investment Casters” by F. 
Kenneth Iverson, Chief Metal- 
lurgist, Cannon-Muskegon Corp. 

“Investment Casting Gating”, a 
panel including P. L. Butler of 
Arwood Precision Casting Co., 
W. A. Dubovick of Engineered 
Precision Casting Co., and C. W. 
Schwartz of Misco Precision 
Casting Co. 

Comparison of metal fabricat- 
ing processes was an important 
portion of the business meetings, 
including 

Comparison of invesment cast- 


ing with three competitive proc- , 


esses was a feature of the busi- 
ness sessions, with shell molding 
covered in a paper prepared by 
R. S. Banister, manager of In- 
vestment Casting Division of 
Midwest Foundry; powder metal- 
lurgy by K. M. Bartlett, ex- 
ecutive vice president of Hori- 
zons, Inc.; and forging by F. D 
Lordi, supervisor of manufactur- 
ing, Precision Casting Foundry, 
General Electric Co. 


Roger F. Waindle, president of 
WaiMet Alloys Co. and chief of 
the Casting Branch, Iron & Steel 
Div., BDSA, U.S. Department of 
Commerce, urged action by the 
investment casters in a talk on 
“Government Planning and the 
Investment Casting Industry.” 

Presiding over the three days 
was Vincent S. Lazzara, presi- 
dent of Casting Engineers, Inc., 
president of the Institute. A Fall 
meeting is scheduled for Detroit 
during November. 


REPRESENTS SPEED-D-BURR 

Industrial Materials Company, 
San Francisco distributors of 
abrasive, chemical, sanding and 
grinding equipment, has been ap- 
pointed by Speed-D-Burr Corpo- 
ration, Glendale, Calif. manufac- 
turer of precision barrel finishing 
equipment, as distributors for the 
Bay Area, Central and Northern 
California 
















CUT 
FINISHING 
COSTS 
THROUGH 
INCREASED 
PRODUCTION 


Send Jor 
Free 
Literature 


Now! 


SPRAY 
PAINTING MASKS 
A competent en- 
gineering staff 
will counsel with 
you on the most 
efficient tech- 
nique for han- 
dling your par- 
ticular require 
ments 
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Increase produc 
tion hundreds to 
one over hand 









methods. Reduce CLAMPS 
labor costs. Elim AND FIXTURES 
inate need of 
lositir ’ 
experienced ~— “4 4 ' yeubare ong 
workmen . istration ¢ 
tue part in the mask 


Reduce rejects Free 
both hands for pro 
ductive movements 





MASK WASHING 
MACHINES 
50% faster than any 
other make. Cut’ sol 
vent consumption 
Avert production de 
lays duc to damaging 
of masks by hand 

s rubbing 


CONFORMING MATRIX 


CORPORATION 


346 TOLEDO FACTORIES BLDG, 
TOLEDO 2, OHIO 
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New VACUUM MELTING techniques 
being developed by MICROCAST 
give promise of higher performance 
parts for the future 


AF --It's NEW from Austenal 


~ 


Vacuum casting of turbine buckets such 
as this has been accomplished and the ap- 
plication of this method is being planned 
for other jet engine components 


Austenal vacuum melting and casting techniques being currently developed 
may have a big place in your future designs 


Vacuum melting promises greatly improved investment castings and a wider 
range of cast parts, because it makes available alloys with outstanding 

high temperature properties. By removing harmful gases and holding down 
objectionable oxide inclusions, vacuum melting results in parts that 

are more ductile, stronger and tougher than before. Vacuum melting 
makes possible the use of alloys that were formerly uncastable 


For instance, these new Austenal techniques are already being studied for 
aircraft manufacturers on a development basis. Vacuum melting has helped 
furnish extremely high quality vanes and blades for future jet engines 


Discuss this new Austenal development with your Austenal representative 
Vacuum melting may be the way for you to obtain higher performance 
in designing parts for tough jobs of the future 


LABORATORIES, INC 
microcast division 


224 EAST 39th STREET, NEW YORK 16, N. Y. 
7001 SOUTH CHICAGO AVE., CHICAGO 37, ILL. 
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SECTION | 





N THE following pages are presented specifications for 13 investment 

casting alloys in seven groups, as prepared and issued by the Investment 
Casting Institute. In addition to the data contained under each heading, 
certain general specifications are applicable to all of the alloys. For purposes 
of simplification, these general specifications have been brought together 
below. These relate to the character of the melt, description of test bars, 
certification of tensile properties, casting quality, reports and identification 
General specs refer to all alloys, except as noted 


It should also be pointed out that Code Number references with each alloy 
are from the number system of the “Cross Index of Chemically Equivalent 
Specifications and Identification Code” as published by the Secretary of De 
fense under Standardization H1-A available from the U. S. Superintendent 
of Documents, Washington 25, D. C 


GENERAL METAL SPECIFICATIONS 








COMPOSITION | 





* Castings shall be poured from a remelted master heat, or directly from a 
master heat. A master heat is previously refined metal of a single furnace 
charge or blend thereof, Gates, sprues, risers, and rejected castings shal! only 
be used in preparation of master heats. The composition of the master heat 
shall meet the requirements of chemical composition, and an analysis of the 
master heat shall be furnished with the castings on request of the customer 
Where pouring is done directly from the master heat, an analysis of each 
heat shall be furnished on request of the customer 


* Metal in the form of shot from more than one master heat may be uniformly 
blended together to form a master heat lot which may be called a master 
heat. Total weight of metal in a master heat lot shall not exceed 10,000 pound 

(All except specification MG-1) 





QUALITY 











* Castings shall be uniform in quality and condition, sound and free from 
foreign materials and from internal and external defects detrimental to the 
use of the parts 


* Castings shall be produced under radiographic control only when specified 
by the purchaser. (Specifications AL-1, CU-1, FE-1 and FE-2 only) 


* Unless otherwise specified, castings shall be produced under radiographi 
control (Specifications CO-1 and NI-1 only) 


Castings shall not be repaired by plugging, welding or other methods with 
out the written permission of the purchaser 


* Inspection requirements shall be as agreed by purchaser and vendor 





REPORTS 











* Report requirements must be specified in purchase order or contract. Such 
report shall identify each shipment by master heat number, part number and 
quantity 





e 
On nvestment 


for ALL your 
casting needs. 


Plexiglas Bell Jars 
Mixing Equipment 
Stainless Steel 
Flasks 

Sprue Bases 


Melting Crucibles 
Casting Crucibles 
Safety Goggles 
Asbestos Gloves 


Program Controls 
Burnout Ovens 

Melting Furnaces 
Casting Machines 


Pyrometers 
Tongs 
Timers 


Scales 


Abrasive Belts 
| Cut-off Wheels 

Bench Grinders 
| Abrasive Blast 
| Corits 


Vacuum Units 


WRITE FOR OUR LATEST CATALOG 


ALEXANDER SAUNDERS & CO. 


ida ion Casting 


, 
and Supple 


| quipme nf 


90 Bedtord Street a me ee 


WaAkins 4.8880 
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from Crucible 


Aircraft Quality 
STAINLESS 
INVESTMENT 
CASTINGS 


in any shape or grade... 






Can your product benefit from the important features 
shown in these Crucible Accumet® precision investment 
stainless castings? They are tube supports for jet aircraft .. 
engine assemblies, but the characteristics they illustrate ae 
are just as vital to thousands of other applications. ee 

THIN WALLS — Accurately produced by the Accumet casting process, they 
are impossible to make in sand or shell mold castings — very 
difficult to forge. 

BLIND HOLES — like this one, are impossible to forge, expensive to machine, 
and very difficult to sand cast... but they can be held to close 
tolerances by Accumet casting. 

CORING — Deep or intricate cores — prohibitively costly to machine — can be 
economically produced by the Accumet process. 

ODD SHAPED PARTS - difficult to chuck and machine, are economical when they're 
Accumet castings. 

Next time your designs call for parts with intricate shapes... close tolerances 

fine finish... high quality and uniformity, make them Crucible Accumet castings. 

They are available in any grade of steel or high alloy your product calls for. Let a 

Crucible engineer give you all the facts about how Accumet castings can save you time 

and money. Crucible Steel Company of America, The Oliver Building, Mellon Square, 

Pittsburgh 22, Pa. 


Write for a free copy of the informative foider ‘‘Accumet Castings” 


[CR U C | ke LE} first name in special purpose steels 


Crucible Steel Company of America 


For more information circle No. 37 on the Reader Service Card 
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1 TECHNICAL DATA 





General Specs ntinued 





IDENTIFICATION 











* When specified, each casting or shipping container of castings shall be 
identified as to part number and master heat number. Methods of identifica- 
tion shall be as agreed upon by purchaser and vendor 





TEST BARS 











* Test bars shall be of 0.25 in. nominal diameter at the reduced parallel 
section, shall be cast to size in molds of the same material as the molds for 
the castings and cooled at approximately the same rate as the castings. Metal 
from which the test bars are poured shall be representative of, and shall not 
be treated in any essential respect differently from that from which the cast- 
ings are poured. See Test Bar specifications below 


* Test bars or certified statements of tensile properties shall be furnished 
only upon request. Such test bars will be heat treated with the castings unless 
otherwise specified 


* Castings are not subject to rejection for failure of test bars machined from 
the castings to meet the requirements shown in the pertinent Table of 
physical properties unless specifically agreed between customer and vendor 
(Specifications AL-1, CU-1, MG-1 only) 


TENS/LE TEST BAR CAST-TO-S/ZE 




















—— 3 MIN. Fe 
ie © je -! MIN, 
/6 8 
re) 
™ 252 Dia. *t.0o0s 
xe 385 Dia 
375 
_ 
/ / 
p~/3NC2 ‘@ —oF 
LR 
4 
1, Test bar concentricity to be agreed upon between customer and 
vendor 
2. Threads may be machined but must be done in a manner to 
minimize stresses in the gauge length 


.. Gauge length area will be cast to size unless otherwise specified, 


and it is recommended the diameter of the gauge length be 
decreased a maximum of .003 inch at the center to facilitate 
mid-point fracture 

4. It is permissible to increase the 375 inch—385 inch shoulder 


500 inch 


diameter to a maximum of 











to produce 
Superior castings... 


wy KERR 


industrial 
investments 


rigid 


Modern manufacturing equipment... 
quality control, assures absolute uniformity 
from batch to batch! . . . 


One of these four investments will ft your 
needs and cut production costs — 


KERR industrial cristobalite 


the non-ferrous investment noted for the 
smooth surfaces it produces. 


KERR satin cast investment 
@ non-ferrous invesiment thet is easy te 
handle and produces fine detail 


KERR K-90 investment 
@ non-ferrous investment thet will 
maximum yield of superior 
low cost 


KERR ferrolite investment 


@ water-base ferrous investment which pro- 
duces excellent surfaces 


give 
castings of 





Write for complete catalog! 7 


¥/\c|0)|0) 
clu 


investments 


KERR MANUFACTURING COMPANY 
Estebliched 189! DETROIT 6, MICHIGAN 
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Members of the Investment Casting Institute are your most 
dependable source for better and more economical investment castings. 


MANUFACTURING MEMBERS 


ANDERSON, W. H., COMPANY, INC. Detroit, Mich. ILLINOIS PRECISE CASTING CO. Chicago, Hil. 

ARWOOD PRECISION CASTING CORP. Brooklyn, WN. Y. INVESTMENT CASTING COMPANY Springfield, W. J. 

BONE ENGINEERING CORP. Glendale, Calif. JELRUS PRECISION CASTING CO. Wew York, W. Y. 

BRACE, INC. Minneapolis, Minn. KOLCAST INDUSTRIES, INC. Willoughby, Ohie 

BUDD-STANLEY COMPANY, INC. Long Island City, N.Y LAWRENCE LABORATORY Sante Monica, Calif 

CASTING ENGINEERS, INC. Chicago, Il. MIDWEST FOUNDRY COMPANY Coldwater, Mich. 

CENTRIFUGAL CASTING COMPANY New York, WH. Y. MISCO PRECISION CASTING (CO. Whitehall, Mich. 

CRUCIBLE STEEL COMPANY OF AMERICA Harrison, W. J. WATIONAL PRECISION CASTING CORP Clifton Heights, Pa 

DEAN PRECISION CASTING COMPANY Minneapolis, Minn. PRECISION CASTPARTS COMPANY Portland, Ore. 

DELORO STELLITE Belleville, Ont., Canada PRECISION METALSMITHS, INC. Cleveland, Ohio 

ENGINEERED PRECISION CASTING CO. Matewan, W. J. SCOTT CASTING & MFG. COMPANY Lansdale, Pa. 

FALLON INDUSTRIES Detroit, Mich. THOMPSON, K. W., TOOL COMPANY Wew Hyde Pork, Li, W. Y. 

GENERAL ELECTRIC COMPANY Schenectady, W. Y. WOODWORTH, W. A., COMPANY Hazel Pork, Mich. 

HARCAST COMPANY Glenolden, Pa. YORK CASTINGS, INC. Rochester, N.Y 

HOWARD FOUNDRY COMPANY Milwaukee, Wisc. 1 & H MANUFACTURING COMPANY Peekskill, W. Y. 
CARBIDE & CARBON CHEMICALS CO. MONTROSE CHEMICAL COMPANY SAUNDERS, ALEXANDER & COMPANY 

ROTATE MONROE GREEN, A. P., FIREBRICK COMPANY WATIONAL ALUMINATE CORP STRATOS DIVISION, 

AJAX ELECTROTHERMIC CORP HARBISON-WALKER REFRACTORIES CO. PRE-VEST, INC. FAIRCHILD E & A CO 

ANDERSON LABORATORIES, INC. KERR MANUFACTURING COMPANY PRECISION METAL MOLDING MAGAZINE WAI-MET ALLOYS COMPANY 

CANNON MUSKEGON CORP. MICHIGAN STANDARD ALLOY CASTING CO. RANSOM & RANDOLPH COMPANY YATES DENTAL MFG. (CO. 


INVESTMENT CASTING INSTITUTE 


27 EAST MONROE STREET @ CHICAGO 3, ILLINOIS 
For more information circle No. 129 on the Reader Service Card 
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PE nr reat aia a48y ser cen 


CHEMICAL COMPOSITION 









































GRADE | SILICON-MAGNESIUM SILICON-COPPER 
CODE NUMBER | LC. 20356 LC. 20355 
Aluminum Balance Balance 
Copper 0.2 Mox. 10—1.5 
Iron 0.6 Mox 0.6 Max 
Silicon 6.5—7.5 45—5.5 
Manganese 0.3 Max. 0.3 Mox 
Zinc 0.3 Mox. 0.2 Max 
Magnesium 0.2—0.4 0.4—0.6 
Chromium — CR } 20 Max 
PLUS } 0.08—0.30°* 
TI 20 Max 
Titanium 0.2 Mox 
Unspecified Elements* Each 0.05 Max 0.05 Max 
Unspecified Elements* Total 0.15 Max 0.15 Max 
* Analysis shall regularly be made only for of routine analysis, further analysis shal! 
the elements specifically mentioned in this be made to determine that the total of these 
table. If, however, the presence of other ele- other elements is not present in excess of 
ments is suspected or indicated in the course the limits specified in the above table 
** Chromium plus Titanium may range 0.08- mium may be zero and titanium as low as 
0.30, If boron exceeds 0.001 per cent, chro- 0.02 per cent 








HEAT TREATMENT | 





(a) Heat-treatments consist either of aging (T-51) or solution heat treatment followed by aging 
(T-6) or (T-7) as specified by the purchaser 


(b) Where no information as to type of heat treatment is given, heat treatment shall be optiona 
with the manufacturer. 





PHYSICAL PROPERTIES 

















CODE HEAT TREATED TENSILE YIELD STRENGTH ELONGATION 

NUMBER CONDITION STRENGTH (0.2% Oftset) IN 1” 
MIN. PSI MIN. PSI MIN, PERCENT 

1.C, 20356 T-5! 23,000 16,000 . 

1.C. 20356 T-6 30,000 20,000 3.0 

1.C, 20356 T-7 30,000 — 

1.C. 20355 T-5! 25,000 — 

1.C. 20355 T+ 32,000 20,000 2.0 























General Specifications: The editors of PMM have grouped general specifications that relate to al! 
or several alloys beginning on page 87. See this section for specs relating to Composition, Test Bar: 
Quality, Reports and Identification 
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Reduce machining costs with top quality |.P.C. Co. 
investment castings—precision cast to minimize your 
finishing costs. |.P.C. Co. has the experience to 
furnish quality castings to meet large or smal! quan- 
tity requirements. 


M@ DESIGN 


More freedom: complicated and odd shapes are 
easily produced. 


Wi MATERIALS 


Choice of available metals ranges from non- 
ferrous group to carbon and high alloy steels, 
stainless, tool steels and special alloys—includ- 
ing cobalt steels. 


M@ ACCURACY 


Tolerances comparable to machined parts—plus 
or minus .0035" per inch. 


@ ECONOMY 


Eliminates machining; permits complicated, odd- 
shaped designs and utilizes hard-to-machine ma- 
terials. 


New home of |.P.C. Co. is fully equipped and expertly staffed to 
produce fine precision investment castings 


903 N. SPAULDING AVENUE CHICAGO 5i, ILLINOIS 


For more information circle No. 55 on the Reader Service Card 
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Ct CORROSION & HEAT RESISTANT COBALT BASE ALLOY - nevesrenr castinas 


CHEMICAL COMPOSITION 


CHROMIUM, NICKEL 





| ICI No. CO.1 | 





CHROMIUM NICKEL 
GRADE 
MOLYBDENUM TUNGSTEN 
CODE NUMBER LC. 13518 LC. 13530 
Carbon 0.20—0.30 0.45—0.55 
Manganese 1.0 max 1.0 max 
Silicon 1.0 max 1.0 max 
Phosphorus 0.04 max. 0.04 max 
Sulphur 0.04 max 0.04 max 
Chromium 25.0—29.0 24.5—26.5 
Nickel 1.75—3.75 9.5—11.5 
Molybdenum 5.0—6.0 
Tungsten — 7.0—8.0 
Iron 3.0 max 2.0 max 
Cobalt Balance Balance 
HEAT TREATMENT 
None required. 
PHYSICAL PROPERTIES 
High temperature tensile requirements. 
RATE OF 
CODE TIME AT TEMP STRAIN STRENGTH ELONGATION 
NUMBER TEMPERATURE Prior to Load Inches/ PSI % in 4D 
Min. Min. Min. Percent 
LC. 13518 1500°F + 10° 30 min 0.045 — 52,000 10 
0.062 
1.C. 13530 1500°F + 10° 30 min. 0.045 — 50,000 10 
0.062 
High temperature stress rupture requirements 
MINIMUM 
VONGATION 
CODE TEMPERATURE LOAD RUPTURE . ye = 
NUMBER °F PSI LIFE alll 
HOURS n ercen 
1.C. 13530 1500°F + 10° 20,000 15 8 
1.C. 13518 1§00°F + 10° 30,000 § 


5 6 


More Metal Specs On Page 95 
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This aircroft part presents an example of 
the improvements that can be obtained, 
both in cost and product, by replacing 
conventional manufacturing methods 
with Midwest's investment castings. 


TREE IE ES 


In the original fabrication of this com- 
ponent, separate parts were machined 
from stainless bar stock. Fingl assembly 
involved welding the individual units 
together to form the finished product. 


MIDWEST investment casting 


cuts costs on complex parts 


investment casting 
reduced costs 80% 


Midwest Foundry produced the same part 
as an investment casting in a single opera- 
tion. The process eliminated the weldment, 
thus delivering a better product, and at the 
same time reduced costs 80%. 


advantages of midwest 
investment castings... 


@ Saves Production Costs 
By elimination of costly processes, Midwest can help 
you reduce costs on even the smallest, most intricate 


pert, Complete Casting Facilities Feature 


. si ay 2 ae Modern, High-Speed Production of... 
machining. 


SHELL MOLD CASTING 

Midwest is accustomed to running close toler- 
ance castings in volume in grey iron and steel 
alloys by the shell mold process. 


@ Saves Valuable Production Time 


Your highest production requirements are easily met 
7 Ae . . ‘ 
by Midwest's manufacturing skill in volume runs 


@ Offers Greater Strength at No Additional Cost 
A wide range Of Usable alloys permit greatest pos- 
sible metallurgical variation for any specific job 


@ Faithfully Reproduces Intricate Patterns 
quality contro! analyses makes certain that 
all conforms to the most rigid specifications + a (BB, 
Tolerances 05 close @s + .003 to .005 per inch can be 
held on all normal production ports. MIDWEST OFFERS... 
Re eo . » « @ Complete Design Service 


Simply outline your requirements. Our staff of ex- 
pert designers will analyze your requirements and 
promptly suggest cost- and material-saving 
solutions 


GREY IRON AND SEMI-STEEL CASTING 


Midwest's Modern, Mechanized Grey Iron 
Foundry is fully equipped for high production 


for 12 page booklet outlining Midwest's complete 
design and production facilities 


mi dwest fo un dry co m pany 


Division of L. A. DARLING COMPANY —Coldwater, Michigan 


For more information circle No. 72 on the Reader Service Card 
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Cobalt Alloys—continued 


Hardness 





AS-CAST AFTER 50 HRS. @ 1475°F 
NUMBER ROCKWELL ROCKWELL 





1.C, 13518 C34 max C45 max 


1.C. 13530 C34 max C42 mox 

















Bend testing 


* Bend Test Specimens: When required, three specimens at least 0.090 in. in diameter or thickness 
and approximately 2 in. in length shall be cast in each mold along with each cast part or parts 


Bend testing will be performed only on are melted castings and only on the request of the pur 
chaser. At least two of the specimens cast in each mold in accordance with 4 (d) shall withstand, 
without cracking, bending at room temperature, through an angle of 30 degrees around a 05 
in. diameter. If more than one specimen from a mold fails to pass this test, the disposition of the cast 
ings from that mold may be determined by applying a similar test to an actual casting or speci- 
mens cut from castings, gates or runners. Such specimens shall be not less than 0.090 in. in di- 
ameter or thickness. Failure of any such additional specimens will be cause for rejection of the 
castings. If carbon is within paragraph 2 (a) for each cast cluster, bend tests are waived 


General Specifications: The editors of PMM have grouped general specifications that relate to all 
or several alloys beginning on page 87. See this section for specs relating to Composition, Test Bars, 
Quality, Reports and Identification. 








CHEMICAL COMPOSITION 














ALLOY SILICON-BRASS 





CODE NUMBER 10525 





Copper Balance 
Zine 10.0—16.0 
Silicon 3.0—5.0 
Lead 05 mox 
lron 05 max. 
Phosphorous 0.03 
Aluminum 0.1 

Others, each 05 
Unspecified elements® 1.5 














* Analysis shall regularly be made only for the analysis, further analysis shall be made to 
elements specifically mentioned in this table determine that the total of these other ele 
If, however, the presence of other elements is ments is not present in excess of the limit 


suspected or indicated in the course of routine specified in the above table 


More Metal Specs On Page 97 
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OF- Tame ’Zelemeolomisit-m Alia 


INVESTMENT 


‘CASTINGS? 





PRODUCTION COSTS WERE CUT 72% with this investment cast 
slider, even though some machining is still necessary. The part 
originally was machined out of solid stock. It is cast of 8630 alloy 
steel, which is superior to the wear-resistance of the material 
formerly used. Part performance, of course, has been substantially 
improved. Size: 27%" wide, 374" long. Weight: 1.15 Ibs. 


50% Saving when One Cast Part 


Replaces Six Brazed Sections 


Formerly made of six brazed pieces, this bearing 
carrier assembly is proof of the remarkable 
design freedom you gain with Howard’s invest- 
ment casting process. This is a more dimen- 
sionally accurate part because it is one cast part. 
It is considered a large investment casting, 
weighing 12 lbs., with a length of 8%" and a 
diameter of 7”. The alloy is 8630 steel. 





COMPARE THE EFFICIENCY OF YOUR PRESENT PRODUCTION 
METHODS to Howard's investment casting process. Send us your 
blue print or actual part. To compare favorably, we must be able 
to (1) eliminate enough machining to lower final costs, or (2) 
reduce fabrication steps by combining two or more parts into one 
cast part. Howard casts both ferrous and non-ferrous alloys, 
including high temperature steel alloys. H © W A R |) 
FOUNDRY COMPANY 


World's Largest 
Ferrous & 
Non-Ferrous 
Special Casting 
Service 






TWO FOUNDRY ENGINEERING CENTERS TO HELP YOU. One is 
located in Milwaukee and serves firms in the Mid-West and East, 
The West Coast is served by our Los Angeles foundry. Both 
plants are listed in local telephone directories and in Thomas 
Register of American Manufacturers. Prompt field service is 
supplied by Howard representatives. 


+ = 

Si 4] 

Plants Chicago . Wi hee . Los Angeles 

Unified Production Control Services: Wood and Metal Patterns *« Dies *« Machining 
Casting by Sand Mold, Permanent Mold, Shell Mold Lost Wax" Investment Methods 


For more information circle No. 53 on the Reader Service Card 
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Silicon Brass—continued 


HEAT TREATMENT 


None required. 


PHYSICAL PROPERTIES 


TENSILE STRENGTH 
Min. P.S.1. 


26,000 


General Specifications: The editors of PMM h 
or several alloys beginning on page 87. See this 
Quality, Reports and Identification. 


YIELD STRENGTH 
0.5% Oftset 
Min. PS. 


ELONGATION 
% in 1” 
I. 


ave grouped general specifications that relate to all 
section for specs relating to Composition, Test Bars, 


CARBON. STEEL tevesrme@nr castincs 


CHEMICAL COMPOSITION 


GRADE 


’ 


CODE NUMBER 


Carbon 
Manganese 
Silicon 
Phosphorus 
Sulfur 
Unspecified 


0.04 max. 
0.04 max 


Elements* 1.00 max. 


* It is recognized that unspecified elements are 
unavoidable in steel. In general, it may 
expected that the total of unspecified 
ments will be less than 1.00 per cent 


be 
ele- 
How- 


HEAT TREATMENT 


(a) All castings may receive a heat treatment 


(b) The type of heat treatment, when required 
specified by the customer 


Low Carbon 
LC. 01020 
0.15—0.25 


0.30—0.60 
0.20—1.00 


proper 


, Shall be at the option of the 





| ICI No. FE! | 





Medium Carbon 


LC. 01040 


0.35—0.45 
0.70—1.00 
0.20—1.00 
0.04 max 
0.04 max 


1.00 max 


ever, determination of these elements or certi- 
fication of their limit shall be made only when 
specified in the order 


or contract 


to their design and chemical composition 


manufacturer unless 


More Metal Specs On Page 98 
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Carbon Steel—continued 





(c) Heat treatment may consist of full annealing, or of normalizing, or of normalizing followed 
by tempering, or of annealing followed by normalizing followed by tempering. Liquid quenching 
followed by drawing may be used when agreed upon by manufacturer and purchaser. 





PHYSICAL PROPERTIES 

















YIELD 
CODE TENSILE STRENGTH ELONGATION 
NUMBER CONDITION STRENGTH at 0.2% Offset o D 
Min. PSI Min. PSI Min. Percent 
LC. 01020 Annealed 60,000 40,000 35.0 
LC. 01040 Quenched 
and 100,000 90,000 10.0 
Tempered 























General Specifications: The editors of PMM have grouped general specifications that relate to all 
or several alloys beginning on page 87. See this section for specs relating to Composition, Test Bars, 
Quality, Reports and Identification 


Pe fT aor ett Be cnc 


CHEMICAL COMPOSITION 









































CHROMIUM CHROMIUM NICKEL 
os MOLYBDENUM MOLYBDENUM a....._-4 
CODE NUMBER LC. 04130 LC. 04140 | LC. 08730T 
Carbon 0.25—0.35 0.35—0.45 0.25—0.35 
Manganese 0.40—0.70 0.70—1.05 0.60—0.95 
Silicon 0.20—0.80 0.20—0.80 0.20—0.80 
Phosphorus 0.04 max. 0.04 max. 0.04 max. 
Sulfur 0.04 max. 0.04 max. 0.04 max. 
Chromium C.80—1!.10 0.80—1.15 0.35—0.65 
Nickel _ — 0.35—0.75 
Molybdenum 0.15—0.25 0.15—0.25 0.15—0.30 
Unspecified 1.00 max. 1.00 max. 1.00 max. 
elements® 
* It is recognized that unspecified elements are determination of these elements or certifica- 
unavoidable in steel. In general, it may be tion of their limit shall be made only when 
expected that the total of unspecified ele- specified in the order or contract 


ments will be less than 1.00 percent. However, 





HEAT TREATMENT 











(a) All castings may receive a heat treatment proper to their design and chemical composition 
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TOCCO’ Induction 
Melting Furnaces 
for Precision Casting 


One of the TOCCO Induction Melting Fur- 
naces used at Arwood Precision Casting 
Co. Nete TOCCO control station in back- 
ground. 


® Engineers at Arwood Precision Casting Co. use TOCCO Induction Melting Furnaces 
for melting and remelting quality steel. Other companies have found TOCCO equally 
adaptable for melting non-ferrous metals. No wonder! /.0“/ 


Stepless power control 
Extremely Rapid Melting 


* High Reproducibility of Results 

* Minimum Space Requirements 
High Efficiency on Intermittent Operation * No Special Installation Charge 
Good Mixing because of Natural Agitation * 
Extremely Low Alloy Loss 
No Carbon Pick-up 


Simple, Safe Operation 
* Clean, Comfortable Working Conditions 
If any of these advantages suggest economies in 
No Contamination when Composition of your operations write for full details—no obli- 
Charges is Changed gation, of course. 


r Mail Coupon Today 
THE OHIO CRANKSHAFT COMPANY 
THE OHIO CRANKSHAFT CO 
aa BULLETIN Dept. U-6, Cleveland 5, Ohio 


Please send copy of “The Case for 
TOCCO Induction Melting.” 


Position 
Company 


Address 


| 
| 
| 
| 
| 
Name 
| 
| 
| 
| 
| 
| 


City Jone State 
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Specify Rausch 








investment castings 


for 3 reasons: 
intricacy commands no pre- 


mium nor costly fixtures and mo- 
chining operations. The complexity 
is in the casting. 


accuracy is eoued, down to 


the smallest detail and finest sur- 
face. Rausch takes the fetters off 
your designers. 


Certification of materials is 


complete, guaranteeing the quality 
of your order. X-ray and heat- 
treating facilities available to meet 
your requirements. 














Rausch Manufacturing Co. 
770 CROMWELL AVENUE 


ST. PAUL 14, MINNESOTA 
Phone: Midway 6-4350 





BERYLLIUM COPPER + BRASS 


INVESTMENT * BRONZE + ALUMINUM 
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Low Alloy Steel—continued 


(b) The type of heat treatment when required, shall be at the option of the manufacturer unless 
specified by the customer. 

(c) Heat treatment may consist of full annealing, or of normalizing, or of normalizing followed by 
tempering, or of annealing followed by normalizing followed by tempering. Liquid quenching 
followed by drawing may be used when agreed upon by manufacturer and purchaser 


PHYSICAL PROPERTIES 


YIELD 


TENSILE STRENGTH ELONGATION 
CODE NUMBER CONDITION STRENGTH AT 0.2% IN 4D 


PSI OFFSET MIN, PERCENT 
PSI 


1.C. 04130 Quenched 120-150,000 100- 130,000 
and 
Tempered 


1.C. 04140 Quenched 
and 
Tempered 


1.C. 08730T Quenchec 135-170,000 115-150,000 
and 
Tempered 


General Specifications: The editors of PMM have grouped general specifications that relate to al! 
or several alloys beginning on page 87. See this section for specs relating to Composition, Test Bars, 
Quality, Reports and Identification 


MAGNESIUM BASE ALLOY wvvesrmenr castincs 


| !CINo. MG.1 | 








CHEMICAL COMPOSITION 


ALLOY ALUMINUM ZINC 


CODE NUMBER 21455 


Magnesium Balance 


Aluminum 8.3—9.7 
Zine |.6—2.4 
Manganese 0.10 min 
Silicon 0.3 max 
Copper 0.25 max 


Nickel 0.0! max 


Unspecified elements* 0.3 Total max 


* Analysis shal! regularly be made only for the 
elements specifically mentioned in this table 
If, however, the presence of other elements is 
suspected or indicated in the course of routine 


analysis, further analysis shall be made to 
determine that the total of these other ele 
ments is not present in excess of the limits 
specified in the above table 
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Laat 


investment 
casting 
furnace... 


THE 20 LB. CAPACITY, 20 KW., 


WD) 


Detroit Electric Furnace 


Now, a direct casting, indirect are furnace 
for precision parts up to 20 pounds. The 
new Detroit Electric ID Furnace melts 
metal quickly, holds precise analysis, op 
erates with great economy. When metal 
is ready, mold is clamped on and the 
furnace is inverted to pour the mold 
without further handling 


For full information on this great, new 
investment casting furnace, write us today, 











i] 
TYPE IC, I1OLB. CAPACITY FURNACE PROVED IN 
3 YEARS OF EFFICIENT PRODUCTION 


Faster, better investment Typical Melt Data for Type IC Furnace 
castings! That's the record 
. | Average | K.W.H./ib. Power 
» Ie } ace oO 9 

of the I Furnace, i Metal Wt. Cherge | Melt Time Consumption 
ducing precision parts on Stainless Steel 6 tb. |10 min. | 364 
a continuous schedule in Steelite 5% Ib 9 min 340 

ly i A hig! Gray tron 6 bb 9 min 333 
many plants today. A high Copper ; Cones ade 203 
quality production furnace! Yellow Brass |; 6 tb | 4 min. | 179 











+ oa 


DETROIT ELECTRIC FURNACE DIVISION ~@y 


Kuhiman Electric Company «+ Bay City, Michigan 


Foreign Representatives: in BRAZIL — Equipamentos industrias, “Elsa” Lid., Sao Paulo; CHILE, ARGENTINA, PERU and VENEZUELA, M. Castellvi inc. 1 50 Broadway 
> New York 7, N.Y.; MEXICO, Clo Proveedora de industrias, Atenas 32-!3, Apartado 27A3, Mexico 6, 0.F., Mexico, EUROPE, ENGLAND, Birlec, Ltd. Birmingham 
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Magnesium Alloy—continued 





HEAT TREATMENT 











(a) Castings shall be supplied as-cast (condition F), solution heat treated (condition T4 arti- 
ficially aged only (condition T5), or solution heat treated and artificially aged (condition T6) as 
specified by the purchaser ° 


(b) Where no information as to type of heat treatment is given, treatment shall be optional with 
the manufacturer. 





PHYSICAL PROPERTIES 




















CODE TENSILE YIELD STRENGTH 
NUMBER CONDITION STRENGTH (0.2% Offset) 
Min. PS.1. Min. PSI. 
1. C. 21455 F 20,000 Not Required 
‘s 14 34,000 Not Required 
Bid TS 20,000 11,000 
“. T6 34,000 18,000 

















General Specifications: The editors of PMM have grouped general specifications that relate to all 
or several alloys beginning on page 87. See this section for specs relating to Composition, Test Bars, 
Quality, Reports and Identification. 


CHEMICAL COMPOSITION 





























CHROMIUM CHROMIUM, COBALT 
Sane MOLYBDENUM. TUNGSTEN MOLYBDENUM, TUNGSTEN 
CODE NUMBER LC. 13200 1.C. 13300 
Carbon 15 max 35— 45 
Manganese 1.00 max 20—3.0 
Silicon 1.00 mox 1.00 max 
Phosphorus 04 max 04 max 
Sulphur 03 max 03 max 
Chromium 15.5—17.5 23 5—26.5 
Cobalt 2.5 max (if determined) 10.0—15.0 
Molybdenum 16.0—18.0 2.0—4.0 
Tungsten 3.75—5.25 60—8.0 
lron 4.5—7.0 5.0 max 
Vanadium .20—.60 
Nickel Balance Balance 

















More Metal Specs On Page 105 
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WOODWORTH ’S 





INVESTMENT CASTINGS 


| COMBINED WITH 
| 
PRECISION 

oa MACHINING 


AND 


HEAT TREATING 








.-» Quality 
.--Delivery 





«ee Econom 
Tiana pik com Cube 7 
WOODWORTH 


N. A. WOODWORTH CO., SALES DIVISION, 1300 E. NINE MILEROAD + DETROIT 20, MICHIGAN 
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1 | TECHNICAL SECTION 








Nickel Alloys- —continued 


HEAT TREATMENT 


None required. 


PHYSICAL PROPERTIES 


Room temperature tensile requirements. 


CODE RATE OF TENSILE STRENGTH ELONGATION 
NUMBER STRAIN PSI % in 1 in. 
1.C. 13300 .045—.062 65,000 1% min 


High temperature tensile requirements 


CODE TIME AT TEMP. RATE OF STRENGTH ELONG. 
NUMBER TEMPERATURE PRIOR TO LOAD STRAIN PSI % in 
Inches /Min. 1 in. 
1.C, 13200 1500°F + 10° 30 min 045—.062 50,000 10%, 
min min. 
1.C. 13300 1500°F + 10° 30 min 045—.062 48,000 6%, 
min min 
Hardness 
CODE AS-CAST AFTER 50 HOURS @ 1475°F + 10° 
NUMBER ROCKWELL Air Cooled Rockwell 
1.C. 13200 C 21 max C 42 max 
1.C. 13300 C 28 max C 32 mas 
Bend testing 
* Bend Test Specimens When required, three specimens at least 0.090 in. in diameter or thickness 


and approximately 2 in. in length shall be cast in each mold along with each cast part or parts 


* Bend testing of LC. 13200 will be performed only on arc melted castings and only at the request 
of the purchaser. At least two of the specimens cast in each mold in accordance with 4 (d) shall 
withstand, without cracking, bending at room temperature, through an angle of 20 degrees around 
a 05 in. diameter. If more than one specimen from a mold fails to pass this test, the disposition of 
the castings from that mold may be determined by applying a similar test to an actual casting or 
specimens cut from castings, gates or runners. Such specimens shal! be not less than 0.090 in. in 
diameter or thickness. Failure of any such additional specimens wil! be cause for rejection of the 
castings. If carbon is within paragraph 2 (a) for each cast cluster, bend tests are waived 


General Specifications: The editors of PMM have grouped general specifications that relate to all 
or several alloys beginning on page 87. See this section for specs relating to Composition, Test Bars, 
Quality, Reports and Identification. 
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Monel clamp, precision investment cast by Inco, resists cor 


rosion and erosion in carbon packing ring assembly for Navy 


steam turbine. Inco precision casting cut production cost 50% 


On this clamp Inco precision casting 


saves 8 operations— 


Drill one hole, and this Inco precision 
cast Monel clamp is ready for a carbon 


packing ring assembly. 


The assembly is made by Chas. E. 
Chapin Company of Rutherford, New 
Jersey. It seals in steam on auxiliary 


steam turbines for the Navy. 


Originally, made by forging and ma- 
chining, the clamp required eight dif- 
ferent operations. /nco precision cast- 
‘ing got rid of all operations except 
drilling one mounting hole, cut Chap- 


in’s production cost 50%, 


Where can you save with Inco pre- 
cision casting? 


Do you have a part which is 6 inches 


uces cost 50% 


by 5 inches or smaller? Does it weigh 
under 3 pounds? Require starting tol 
erances as close as plus or minus .005 
inch per linear inch? And need 5 or 
more fabrication steps? If so, there's 
a good chance you can cut cost and 
improve design by having the part pre 


cision investment cast by Inco. 


Inco precision casts most high-melt 
ing point alloys from carbon steel to 


the new super alloys. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N.Y 


Inco Castings 


INCO, 


5 Advantages of 
INCO Precision Casting 


Save up to 60% of production costs 
Longer life with harder alloys 
Little or no machining required 
Wider design latitude 


Higher alloys at lower cost 





Get This Helpful New Booklet 


rrying to keep costs in line on some 
small part? Then write for new 
16-page booklet, “Cast to Outlast.” 
Contains many case histories detail 
ing how others cut costs with Inco 
precision casting. There is a good 
chance this helpful data will sug 
gest a practical 


costs, too 





way to cut your 








Precision » Sand - Centrifugal 
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SECTION 2 


1956 INVESTMENT CASTING DIRECTORY 





PRODUCT DIRECTORY 








INVESTMENT CASTINGS | 





Aluminum Alloys 


Advanced Jewelry Casting Co 
All Alloy Precision Casting Co 
All-Metals Precision Casting 
Corp. 
Alloy Precision Castings Co. 
W. H. Anderson Co., Inc. 
Arwood Precision Casting Corp. 
Bone Engineering Corp 
Brace, Inc. 
British industries Corp. 
(Shaw Process Dev. Corp.) 
(experimental only) 
Budd-Stanley Co., Inc. 
Cadmet Corp 
California Precision Castings, Inc 
Casting Engineers, Inc. 
Centrifugal Casting Co. 
Crestline Products, Inc 
Dean Precision Castings, Inc. 
Deloro Stellite 
Duncan-Rhone & Co 
Econocast Corp 
Electronicast 
(Div. of Nilsen Mfg. Co.) 
Engineered Precision Casting Co. 
F-R Machine Works, Inc 
Fallon Industries 
Ferro Cast Corp 
Gowin & Keleher Investment 
Casting Co 
Gray-Syracuse, Inc. 
Hampshire Casting Co 
Harcast Co. 
Hitchiner Mfg. Co., Inc. 
Howard Foundry Co. 
Investment Casting Div. 
Humphrey Castings, Inc 
Ilinois Precise Casting Co. 
Industrial Casting Corp 
Industrial Fine Castings Ltd 
Intricast, Inc. 
Investment Casting Co. (N. J.) 
Investment Casting Co. (Pa.) 
Jeirus Precision Casting Co., Inc. 
Joseff 
W. O. Larson Foundry Co., The 
Lawrence Laboratory 
Liebros Casting Co., Inc. 
Lynn Casting Corp. 
M & M Precision Casting, Inc 
John H. Martin 
Mercast Mfg. Corp 
Midwest Precision Castings Co. 
Midwest Specialty Co 
National Precision Casting Corp 
Northern Precision Casting 
Co., Ine. 
Omni-Metal Castings, Inc 


Paramount Precision Casting Co. 

Perfect Casting 

Perficast, Inc. 

Picco, Inc. 

Precision Cast Parts Co 

Precision-Cast Products Co 

Precision Metal Products, Inc 

Precision Metalsmiths, Inc 

Rausch Mfg. Co. 

Rode, Inc. 

Frank Roth Co., Inc 

Scientech Co 

Scott Casting & Mfg. Corp. 

Supreme Precision Castings Ltd 

Tectron, Inc. 

K. W. Thompson Tool Co 

United States Castings, Inc 

Universal Castings Corp., Inc 

Wade Mfg. Corp 

Westinghouse Electric Corp 
Blairsville Metals Plant 

Whip-Mix Corp 

Witkin Precision Castings 

N. A. Woodworth Co. 

York Castings, Inc 

Z & H Mfg. Corp 

Zenith Precision Casting Co., Inx 


Cobalt Alloys 


Alloy Precision Castings Co. 

W. H. Anderson Co., Inc. 

Arwood Precision Casting Corp. 

Austenal Laboratories, Inc. 
Microcast Div. 

Bone Engineering Corp 

Brace, Inc. 

British Industries Corp. 
(Show Process Dev. Corp.) 
(experimental only) 

Cadmet Corp 

California Precision Castings, In« 

Casting Engineers, Inc. 

Crestline Products, Inx 

Crucible Steel Co. of America 

Dean Precision Castings, Inc. 

Deloro Stellite 

Duncan-Rhone & Co 

Econocast Corp 

Electronicast 
(Div. of Nilsen Mfg. Co.) 

Engineered Precision Casting Co. 

F-R Machine Works, Inc 

Fallon Industries 

Ferro Cast Corp 

Frankel Co., Inc 

General Electric Co 

Gowin & Keleher Investment 
Casting Co 

Gray-Syracuse, Inc. 

Harcast Co 

Haynes Stellite Co 
A Div. of Union Carbide 
& Carbon Corp 

Hitchiner Mfg. Co., Inc. 

Howard Foundry Co. 
Investment Casting Div. 


linois Precise Casting Co. 
Industrial Casting Corp 
Industrial Fine Castings Ltd 
International Nickel Co., inc., The 
Investment Casting Co. (N. J.) 


Jeirus Precision Casting Co., Inc. 
Joseff 

Kolcast Industries, Inc 

M & M Precision Casting, Inc 
Mercast Mfg. Corp 

Midwest Foundry Co. 

(A Div. of L. A. Darling) 
Midwest Precision Castings Co. 
Misco Precision Casting Co. 
National Precision Casting Corp 
Northern Precision Casting 

Co., Inc 
Omni-Metal Castings, Inc 
Paramount Precision Casting Co 
Perfect Casting 
Picco, Inc 
Precision Cast Parts Co 
Precision Metal Products, Inc 
Precision Metalsmiths, Inc 
Frank Roth Co., Ine 
Scott Casting & Mfg. Corp. 
Supreme Precision Castings Ltd 
Tectron, In 
United States Castings. Inc 
Westinghouse Electri Corp 

Blairsville Metals Plant 
Whip-Mix Corp 


York Castings, Inx 


Copper Alloys 


Advanced Jewelry Casting Co 
All-Metals Precision 
Casting Corp 
Alloy Precision Castings Co. 
W. H. Anderson Co., Inc. 
Arwood Precision Casting Corp. 
R. W. Biggs & Co., Inc 
Div. Hamilton Watch Co 
Bone Engineering Corp 
Brace, Inc 
British industries Corp. 
(Show Process Dev. Corp.) 
(experimental only) 
Budd-Stanley Co., inc. 
Cadmet Corp 
California Precision Castings, In 
Casting Engineers, Inc. 
Centrifugal Casting Co 
Crestline Products, In« 
Dean Precision Castings, inc. 
Deloro Stellite 
Duncan-Rhone & Co 
Econocast Corp 
Flectronicast 
(Div. of Nilsen Mfg. Co.) 
Engineered Precision Casting Co 
F-R Machine Works, In« 
Fallon Industries 
Ferro Cast Corp 
Frankel Co Inc 
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WHEN STEEL CASTINGS MUST BE 
[= INTRICATE ... in design 
[i ACCURATE ... in finish 
[— MODERATE .. in cost 


LEBANON'S NEW 


CASTING PROCESS 

.. + C@ramicast—Lebanon’s new casting process 

has opened up new horizons for the design engineer 
working with ferrous alloys. The unique qualities of 
precision castings are substantially retained, yet at 
greatly reduced costs. The process answers a critical 
need by supplementing other steel casting methods and 
enabling greater versatility of design than ever before. 


.. + Our services to you: Let us show you how the 

Ceramicast Process is adaptable to your project design. 

Send us your blueprints or visit our plant in Lebanon. 
WRITE FOR CERAMICAST LITERATURE 
4 page brochure describing process; case histories of 


two aircraft steel castings now in quantity production. 


CRRAMICAST is 4 registered trademark 


LEBANON STEEL FOUNDRY 


168 LEHMAN STREET LEBANON, PENNSYLVANIA 
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 
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Copper Alloys 


Gowin & Keleher Investment 
Casting Co 

Gray-Syracuse, Inc. 

Hampshire Casting Co 

Harcast Co 

Hitchiner Mfg. Co., Inc. 

Howard Foundry Co. 
Investment Casting Div. 

Humphrey Castings, Inc 

IMinois Precise Casting Co. 

Industrial Casting Corp. 

Industrial Fine Castings Ltd 

British industries Corp. 
(Shaw Process Dev. Corp.) 
(experimental only) 

Investment Casting Co. (N. J.) 

Investment Casting Co. (Pa.) 

Jeirus Precision Casting Co., Inc. 

Joseff 

Lawrence Laboratory 

Liebros Casting Co., Inc. 

Lynn Casting Corp 

M & M Precision Casting, Inc 

John H. Martin 

Mercast Mfg. Corp 

Midwest Precision Castings Co. 

Midwest Specialty Co 

National Precision Casting Corp 

Northern Precision Casting 
Co., Inc 

Omni-Metal Castings, Inc 

Paramount Precision Casting Co 

Perfect Casting 

Perficast, Inx 

Picco, Inc 

Precision Cast Parts Co 

Precision-Cast Products Co 

Precision Metal Products, In« 

Precision Metalsmiths, Inc 

Rausch Mfg. Co. 

Rode, Inc 

Frank Roth Co., In« 

Scientech Co 

Scott Casting & Mfg. Corp. 

Shields & Co 

Standard Tool Co 

Supreme Precision Castings Ltd 

Tectron, Inc 

K. W. Thompson Tool Co 

United States Castings, Inc 

Universal Castings Corp., Inc 

Wade Mfg. Corp 

Westinghouse Electric Corp 
Blairsville Metals Plant 

Wheeling Bronze Casting Co 

Whip-Mix Corp 

Witkin Precision Castings 

N. A. Woodworth Co. 

York Castings, Inc 

Z& H Mfg. Corp. 

Zenith Precision Casting Co., Inc 


Low Alloy Steel 


All-Metals Precision 
Casting Corp 
Alloy Precision Castings Co. 
W. H. Anderson Co., Inc. 
Arwood Precision Casting Corp. 
Austene! Laboratories, Inc. 
Microcast Div. 
Bone Engineering Corp 
Brace, Inc 
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Cadmet Corp. 
Casting Engineers, Inc. 


Crestline Products, Inc. W, Woued 
Crucible Stee! Co. of America e Fas 
Dean Precision Castings, Inc. 
Deioro Stellite : q 0 0/4 
Duncan-Rhone & Co = ato at cu 
Econocast Corp. 
Electronicast 

(Div. of Nilsen Mfg. Co.) 
Engineered Precision Casting Co. 
F-R Machine Works, Inc 
Fallon Industries 
Ferro Cast Corp. 
General Electric Co. 
Gowin & Keleher Investment 

Casting Co. 
Gray-Syracuse, Inc. 
Harcast Co. 
Haynes Stellite Co 

A Div. of Union Carbide 

& Carbon Corp. 
Hitchiner Mfg. Co., Inc. 
Howard Foundry Co. 

Investment Casting Div. 
IWinois Precise Casting Co. 
Industrial Casting Corp. ye ' 
Industrial Fine Castings Ltd. vision of the future. Here we have every modern facility to produce 
international Nickel Co., Inc., The castings which excel in design, appearance performance and 
Intricast, Inc. strength. We would like to tell you how our set-up fits into your needs 
Investment Casting Co. (N. J.) 
Investment Costing Co. (Pa.) INQUIRIES INVITED 
Jelrus Precision Casting Co., In 
Joseff 


ca sete, @ STROH DIE CASTING Co. inc 


M & M Precision Casting, Inc PREP. 11123 W. Burleigh St., Milwaukee 10, Wisconsin 
John H. Martin 


And now we are all set up to provide you with rnc die castings 


which combine more than half a century of experience with the 








YOU USE ETHYL SILICATE 


use Monsanto’s Silester O 


Sold under the trade name SILESTER O, Monsanto's 
Ethyl Silicate contains a minimum of 40°. Silica and is the ideal binder 





for the investment and Shaw Process methods of precision casting 
Prompt, dependable delivery, from warehouses, 

New York, Milwaukee and Lebanon, Pa.: further 

warchousing facilities arranged as necessary 

Silester O is a product of Monsanto Chemicals Limited 

London. For full details apply: Riches-Nelson Inc 

342, Madison Avenue, New York, 17 


Silester 1 Registered Trade Mark 


MONSANTO CHEMICALS LIMITED, London - MONSANTO CHEMICAL COMPANY, St. Louis, U.S.A. 


Monsanto Canada Limited. Montreal. Monsanto Chemicals (Australia) Lad., Melbourne 
Monsanto Chemicals of India Private Ltd., Bomba Monsanto Argentina §.A.14 Buen 
Monsanto-S.A., Mexico. Monsanto-Kasei Chemical Co. Tokyo, Japan. Monsanto-Boussoi 
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SsCoTtvT 
investment 
castings 


BIG 
DIVIDENDS 


You save considerable time, trouble, and expense when Scott invest- 
ment casts your ferrous or non-ferrous parts. 

Time, because Scott experience speeds the entire process of designing 
the part for casting. Scott specialists work with you right through frorn 
start to finish. 

Trouble, because this division of Rolle is capable of taking the entire 
responsibility for casting performance. Petty day-to-day annoyances 
become Scott’s worry, rather than yours. 

Expense, because Scott takes a direct approach to every casting prob- 
lem, eliminating false starts and waste. Scott’s priceless years of actual 
production experience assure you maximum return on every investment 
casting dollar. 

Further, as a Division of Rolle Manufacturing Company, Scott 
can offer you the most complete laboratory test and quality control 
facilities. 

WRITE NOW for complete information on Scott's facilities for in- 
creasing your dividends on investment casting. 





DIVISION OF ROLLE 
MANUFACTURING COMPANY 
Cannon Avenue, 

Lansdale, Pa. 
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| Low Alloy Steel 


Mercast Mfg. Corp. 
Midwest Foundry Co. 

(A Div. of L. A. Darling) 
Midwest Precision Castings Co. 
Misco Precision Casting Co. 
National Precision Casting Corp 
Northern Precision Casting 

Co., Inc 
Omni-Metal Castings, In: 
Paramount Precision Casting Co 
Perfect Casting 
Picco, Inc 
Precision Cast Parts Co 
Precision Metal Products, Inc 
Precision Metalsmiths, Inc 
Frank Roth Co., Inc 
Scott Casting & Mfg. Corp. 
Standard Tool Co 
Supreme Precision Castings Ltd 
Tectron, Inc 
United States Castings, Inc 
Westinghouse Electric Corp 

Blairsville Metals Plant 
Whip-Mix Corp 
Witkin Precision Castings 
N. A. Woodworth Co. 

York Castings, Inc 


Magnesium Alloys 


Alloy Precision Castings Co. 
Arwood Precision Casting Corp. 
Brace, Inc 
British Industries Corp. 
(Shaw Process Dev. Corp.) 
(experimental only) 
Budd-Stanley Co., Inc. 
Deloro Stellite 
F-R Machine Works, Inc 
Fallon Industries 
Industrial Fine Castings Ltd 
Intricast, Inc 
Lawrence Laboratory 
Mercast Mfg. Corp 
Midwest Specialty Co 
National Precision Casting Corp 
Precision Cast Parts Co 
Scott Casting & Mfg. Corp. 
K. W. Thompson Tool Co 


Nickel Alloys 


Advanced Jewelry Casting Co 
Alloy Precision Castings Co. 
W. H. Anderson Co., Inc. 
Arwood Precision Casting Corp. 
Austenal Laboratories, Inc. 
Microcast Div. 
Bone Engineering Corp 
Brace, Inc 
British Industries Corp. 
(Shaw Process Dev. Corp.) 
(experimental only) 
Cadmet Corp 
California Precision Castings, Inc 
Casting Engineers, Inc. 
Crestline Products, Inc 
Crucible Steel Co. of America 
Dean Precision Castings, Inc. 
Deloro Stellite 
Duncan-Rhone & Co 
Econocast Corp 
Electronicast 
(Div. of Nilsen Mfg. Co.) 
Engineered Precision Casting Co. 
F-R Machine Works, Inc 





High Vacuum 
investment Casting 


with NRC Vacuum Furnace Model No. 2553 at 


Austenal Laboratories, Microcast Div., Dover, N. J 


Here's How to get Your Share of 
Investment Casting’s Newest Market 


Progressive investment casters have demonstrated 
with small NRC Vacuum Furnaces like the one above 
that there is a growing demand for vacuum investment 
castings. Their findings have already resulted in orders 
for production-sized furnaces 

Vacuum investment casting yields products with greater 
strength and fatigue characteristics, improved impact re 
sistance, extreme cleanliness, and exact alloy composi 


tion. These properties are in demand by the aircraft and 


NRC high vacuum products 
include: dehydrators, freeze 


NRC 


EQUIPMENT 
oe) 1.10). 7 Sale]. 


driers, gas analyzers, im- 
pregnotors, gauges, metol 
lizers, pumps, valves, 
vacuum furnaces 


For more information circle 


other industries who are searching for materials which 
will improve the performance of their products 

It's not yet too late for you to get your share of this new 
market. Take advantage of the experience we have 
gained in building and operating more vacuum furnaces 
than any other manufacturer in the world. Whether you 
want to develop your own process on a pilot scale, or 
move directly into production, you can get a standard 
NRC Vacuum Investment Casting Furnace exactly suited 


to your needs. Send coupon for further facts 


NRC EQUIPMENT CORPORATIO 

1 Swhsidiary of 
NATIONAL RESEARCH CORPORATION 
Dept. 276, Charlemont St, Newton Hig ‘ 
Please send me an NF von f pce Bullet 


Hove y 


orvice Card 
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HERE’S 


INVESTMENT 
CASTING 
ANSWERS 
DESIGN PROBLEMS _ 





cific fFunteHion. This process offers much greater latitude in shape, 
detail reproduction and choice of alloy than any other process. 


IN SHAPE 


The picture tells the story . . . from the cross 
section it can be seen that the inside 
dimensions are greater than the holes. 
How else but by Investment Casting 
could this be made in one piece? 


IN DETAIL REPRODUCTION 


One look quickly shows the machining 
problems — most of them stock 
removal. By using an Investment Cast- 

ing 21 out of 45 machining opera- 
tions were eliminated. 


IN MATERIAL 


These nozzles for a highway strip- 
ing paint sprayer, were produced 
from cold rolled steel until ground 
glass was introduced into the 
paint for its reflective properties. 
To provide necessary wear resist- 
ance these parts are now cast in 

a non-machinable alloy. Per- 
formance was not sacrificed 
because of material limitations. 


These are a few examples demonstrating that the function 
of the part is the first consideration in design — and — the 
Investment Casting process was the economical answer. 


For more information ask for our brochure . . . its FREE of course. 


HITCHINER 
Me anufacturing Ca ompany 


MILFORD 7, NEW HAMPSHIRE 


REPRESENTATIVES IN PRINCIPAL CITIES 
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Nickel Alloys continued 


Fallon Industries 

Ferro Cast Corp. 

Frankel Co., Inc. 

General Electric Co 

Gowin & Keleher Investment 

Casting Co. 
Gray-Syracuse, Inc. 

Harcast Co. 
Haynes Stellite Co. 

A Div. of Union Carbide 

& Carbon Corp. 

Hitchiner Mfg. Co., Inc. 
Howard Foundry Co. 

Investment Casting Div. 
Humphrey Castings, Inc. 
Ilinois Precise Casting Co. 
Industrial Casting Corp 
Industrial Fine Castings Ltd. 
international Nickel Co., Inc., The 
Intricast, Inc. 

Investment Casting Co. (N. J.) 
Investment Casting Co. (Pa.) 
Jeirus Precision Casting Co., Inc. 
Joseff 

Kolcast Industries, Inc. 

Liebros Casting Co., Inc. 

M & M Precision Casting, Inc 
Mercast Mfg. Corp. 

Midwest Foundry Co. 

(A Div. of L. A. Darling) 
Midwest Precision Castings Co. 
Misco Precision Casting Co. 
National Precision Casting Corp 
Northern Precision Casting 

Co., Inc. 

Omni-Metal Castings, Inc 
Paramount Precision Casting Co 
Perfect Casting 

Perficast, Inc 

Picco, Inc 

Precision Cast Parts Co 
Precision Metal Products, Inx 
Precision Metalsmiths, Inx 
Frank Roth Co., Inc 

Scientech Co. 

Scott Casting & Mfg. Corp. 
Shields & Co. 

Supreme Precision Castings Ltd 
Tectron, Inc 

K. W. Thompson Tool Co 
United States Castings, Inc 
Universal Castings Corp., Inc 
Westinghouse Electric Corp 

Blairsville Metals Plant 
Whip-Mix Corp 
Witkin Precision Castings 
N. A. Woodworth Co. 

York Castings, Inc. 


Stainless Steel 
All-Metals Precision 
Casting Corp 
Alloy Precision Castings Co. 
W. H. Anderson Co., Inc. 
Arwood Precision Casting Corp. 
Austenal Laboratories, Inc. 
Microcast Div. 
R. W. Biggs & Co., Inc 
Div. Hamilton Watch Co 
Bone Engineering Corp 
British industries Corp. 
(Shaw Process Dev. Corp.) 
(experimental only) 
Brace, Inc 
British Industries Corp. 





Tool Steel 








(Shaw Process Dev. Corp.) 

(experimental only) 

Cadmet Corp 

California Precision Castings, Inc 
Casting Engineers, Inc. 

Crestline Products, Inc 

Crucible Steel Co. of America 
Dean Precision Castings, Inc. 
Deloro Stellite 

Duncan-Rhone & Co 

Econocast Corp 

Electronicast 

(Div. of Nilsen Mfg. Co.) 
Engineered Precision Casting Co. 
F-R Machine Works, Inc 
Fallon Industries 
Ferro Cast Corp 
Frankel Co., Inc 
General Electric Co 
Gowin & Keleher Investment 

Casting Co | 
Gray-Syracuse, Inc. 

Harcast Co 
Haynes Stellite Co 

A Div. of Union Carbide 

& Carbon Corp. 
Hitchiner Mfg. Co., Inc. 
Howard Foundry Co. 

Investment Casting Div. 
iNMinols Precise Casting Co. 
Industrial Casting Corp 
Industrial Fine Castings Ltd 
International Nickel Co., Inc., The 
Intricast, Inc 
investment Casting Co. (N. J.) 
Investment Casting Co. (Pa.) 
Jeirus Precision Casting Co., Inc. 
Joseff 
Kolcast Industries, Inc 
Liebros Casting Co., Inc. 

M & M Precision Casting, Inc 
Mercast Mfg. Corp 
Midwest Foundry Co. 

(A Div. of L. A. Darling) 
Midwest Precision Castings Co. 
Misco Precision Casting Co. 





National Precision Casting Corp 
Northern Precision Casting 
Co., Inc 
Omni-Metal Castings, Inc 
Paramount Precision Casting Co 
Perfect Casting 
Picco, Inc 
Precision Cast Parts Co 
Precision Metal Products, Inc 
Precision Metalsmiths, Inc 
Frank Roth Co., Inc 
Scott Casting & Mfg. Corp. 
Standard Tool Co 
Supreme Precision Castings Ltd 
Tectron, Inc 
K. W. Thompson Tool Co 
United States Castings, In« 
Westinghouse Electric Corp 
Blairsville Metals Plant 
Whip-Mix Corp 
Witkin Precision Castings 
N. A. Woodworth Co. 
York Castings, Inc 
Zenith Precision Casting Co., In« 


All-Metals Precision 

Casting Corp 
Alloy Precision Castings Co. 
W. H. Anderson Co., Inc. 
Arwood Precision Casting Corp. | 
Austenal Laboratories, Inc. 

Microcast Div. 


| 
| 


Bone Engineering Corp 
British Industries Corp. 
(Shaw Process Dev. Corp.) 
(experimental only) 
Cadmet Corp. 
California Precision Castings, Inc 
Casting Engineers, Inc. 
Crestline Products, Inc 
Crucible Steel Co. of America 
Dean Precision Castings, Inc. 
Deloro Stellite 
Duncan-Rhone & Co 
Econocast Corp 
Electronicast 
(Div. of Nilsen Mfg. Co.) 


Engineered Precision Casting Co. 


F-R Machine Works, Inc 
Fallon Industries 


Ferro Cast Corp 
General Electric Co 
Gowin & Keleher Investment 
Casting Co 
Gray-Syracuse, Inc. 
Harcast Co 
Hitchiner Mfg. Co., Inc. 
Howard Foundry Co. 
investment Casting Div. 
Iinols Precise Casting Co. 
Industrial Casting Corp 
Industrial Fine Castings Ltd 
international Nickel Co., Inc., The 
Intricast, Inc 
Investment Casting Co. (N. J.) 
Investment Casting Co. (Pa.) 
Jeirus Precision Casting Co., Inc 
Joseff 


Custom made and quality controlled 


to your specifications and requirements 


Laboratory tested 
in our own variable pressure 
production type injection machine 
using precision molds designed to determine 
such characteristics as shrinkage, 
surface, internal stresses and setting time 


Cerita Casting Wax 


available for immediate delivery in 
New York — Ohio — California 


Write for particulars 


M. ARGUESO & CO. INC. 


441 Waverly Avenue, Mamaroneck, N. Y. 
MAmaroneck 9-4746 — Cable: Margueso 
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> *t Castin Z h Precision Casting Co., Inc 
2 | PRODUCTS: CASTINGS Perfec asting Zenith Precisio asting Co 


Picco, Inc. Others 
Too! Steel tinue Poosiston Rast Fonts, So Advanced Jewelry Casting Co 
oo! Steel—continued Precision Metal Products, Inc 


(sterling) 
Precision Metalsmiths, Inc . . 
Kolcast Industries, Inc Frank Roth Co., Inc. ae Precision Casting Co 
jebr rimnc 
ag Pern lie nerd Soot? Casting & tity, Corp. R. W. Biggs & Co., Inc 
M & M Precision Casting, In Standard Tool Co. Div. Hamilton Watch Cx 
Mercast Mfg. Corp Supreme Precision Castings Ltd ( ~ ; — a 1.) 1 
Midwest Foundry Co. Tectron. Inc precious metal: 
; pon . Budd-Stanley Co., Inc. 

(A Div, of L. A. Darling) K. W. Thompson Tool Co tuum canner? 
Midwest Precision Castings Co. United States Castings, Inc Crucible Steel Co. of America 
Misco Precision Casting Co. Westinghouse Electric Corp (Alnico) 
National Precision Casting Corp Blairsville Metals Plant Del - oo Hite 
Northern Precision Casting Whip-Mix Corp. ‘aie er - 

Co., Ine Witkin Precision Castings D oe ae .&Co 
Omni-Metal Castings, Inc N. A. Woodworth Co. rer nating 


: : . . electro-mé *tic alloys 
Paramount Precision Casting Co. York Castings, Inc. (electro-magnetic alloys) 
Gray-Syracuse, Inc. 


pier HARBISON-WALKER . eal sient eintins ite, 


Investment Casting Div. 


(REFRACTORY 9 °222:0" 


W. O. Larson Foundry Co., The 
(C-iron, ductile iron) 


e Lynn Casting Corp 
(barium) 
John H. Martin 
(precious metals) 


Precision-Cast Products Co 
(industrial silver) 


Scientech Co 
for precision metal casting (peesiows metals) 
Scott Casting & Mfg. Corp. 
(nitralloy) 
: CE IN ; L. E. Simmons Refining Co 
a | | (precious metals) 
8 a ha | Tectron, Inc 
1 | eet | (Stellite 21) 
7 | N. A. Woodworth Co. 
t Pa rT 2 os Se ee (Stellites) 
a T s4no | | i | Zenith Precision Casting Co 
(precious metals) 

















MATERIALS 





% LINEAR EXPANSION 


Crucibles 
American Refractories & 
Crucible Corp 

TEMPERATURE, Ff Joseph Dixon Crucible Co 
Electro Refractories & 

Abrasives Co 
CALAMO, one of the extensively used Harbison-Walker products for Harbison-Walker Refractories Co. 
investment molding is an alumina-silica refractory of optimum sizings Lava Crucible-Refractories Co 
for particular mixtures. Its fusion point is 100°F higher than that of 
normal silica sand mixes 





400 800 1200 1600 1800 2000 2406 














Lepel High Frequency 
Laboratories, Inc 

Ross-Tacony Crucible Co 

Vesuvius Crucible Co 


The chart above shows the exceedingly desirable expansion curve of 
CALAMO as compared with that of silica sand. CALAMO used as 
the major constituent of investment mixes, improves the dimensional 


uniformity of the molds and makes them stronger and more resistant Investment Binders 
vo erosion Anderson Chemical Co., inc. 


H-W MOLDSAND BOND is a highly refractory clay having unusual (ethyl silicate, ethy! alcohol) 
plasticity and bonding strength. Used alone or with other binders, it Carbide & Carbon Chemicals Co. 
imparts enhanced hot strength. It is used with equally good results (ethy! silicate, ethy! alcohol) 
in sand and calamo mixes R. W. Greeff & Co., Inc 
Please write us for information regarding other Harhison-Walker (ethyl silicate) 
products mold wash materials ceramic molding media —snell molding Kerr Mfg. Co. 
minerals (silicate) 
o- National Aluminate Corp 
« (silica sol—aqueous) 
HARBISON-WALKER REFRACTORIES COMPANY National Casting Products, Inc 
AND SUBSIDIARIES ‘ Ransom & Randolph Co., The 

nplete Refractories Servic: (phosphate) 

Riches-Nelson, Inc. 


GENERAL OFFICES PITTSBURGH 22. PENNSYLVANIA 
(silicate) 
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Alexander Saunders & Co. 
(phosphate, silicate, organic) 

U. S. Stone Corp 
(water bond) 

Zenith Precision Casting Co., Inc 
(phosphate) 


Investment Materials 

Centrifugal Casting Supply Co. 
(ferrous, non-ferrous and core 
investments) 

A. P. Green Fire Brick Co 
(grog) 

Harbison-Walker Refractories Co. 
(grog) 

Kerr Mfg. Co. 
(silica, gypsum) 

National Casting Products, Inc. 

Pre-Vest, Inc. 
(phosphate and gypsum bonded 
investments) 

Ransom & Randolph Co., The 
(silica, gypsum) 

Alexander Saunders & Co. 
(silica, grog, gypsum) 

Tamms Industries, Inc 
(silica) 

Whip-Mix Corp 
(ferrous and non-ferrous 
investments) 

Zenith Precision Casting Co., Inc. 
(silica) 

Zirconium Corp. of America 
(grog) 


Pattern Die Materials 
Manco Products, Inc 
Cerro de Pasco Corp 
Perma-Flex Mold Co., The 
Alexander Saunders & Co. 
Scientech Co 


Pattern Materials: Mercury 
F. W. Berk & Co., Inc 


Pattern Materials: Plastic 
Bakelite Co. 
A Div. of Union Carbide & 
Carbon Corp 
Centrifugal Casting Supply Co. 
Dura Commodities Corp 
Scientech Co. 


Pattern Materials: Wax 
M. Argueso & Co., Inc. 
Bakelite Co 

A Div. of Union Carbide & 
Carbon Corp 
Bareco Wax Co 
Div. of Petrolite Corp 
Centrifugal Casting Supply Co. 
Dura Commodities Corp 
Kerr Mfg. Co. 
Ransom & Randolph Co., The 
Alexander Saunders & Co. 
J. Yates Dental Mfg. Co. 


Parting Compounds & 
Mold Washes 
Harbison-Walker Refractories Co. 





EQUIPMENT 











Casting Clean-Up Equipment 





Alexander Saunders & Co. 
(abrasive belts, abrasive biast, 
berre!l tumbling, cut-off wheels) | 


British Industries Corp. 
Pangborn Corp. 
(abrasive blast) 


Casting Equipment: 


Centrifugal 
Centrifugal Casting Supply Co. 
Kerr Mfg. Co. 
Alexander Saunders & Co. 


Casting Equipment: Gravity 
Alexander Saunders & Co. 


Casting Equipment: Vacuum 
Centrifugal Casting Supply Co. 
Lepel High Frequency 

Laboratories, Inc 
National Research Corp. 


Optical Film Engineering Co 
Alexander Saunders & Co. 
F. J. Stokes Machine Co. 


Furnace Refractories 
Kuhiman Electric Co. 
Detroit Electric Furnace Div. 
Harbison-Walker Refractories Co. 


Furnaces: Burnout 
Alexander Saunders & Co. 
British Industries Corp. 


Furnaces: Melting 
Carbon Arc 
Kuhiman Electric Co. 
Detroit Electric Furnace Div. 
Alexander Saunders & Co. 





HARBISON-WALKER 


REFRACTORIES 


2. Harbison-Walker turmishes various mono 
lithic refractories for Electric Induction Fur 
nace linings 


meet every 
melting furnace 
requirement 


AMONG the many kinds of 
refractories made by Harbison 
Walker for all the different type: 
of electric induction, are and re 
sistance furnaces and for the wide 
variety of metals, are some par 
highly 


ticularly adapted for 


specialized requirements 


H-W CORUNDUM is the 99 
Alumina preformed refractory 
used in linings of furnaces for 
melting pure aluminum, free from 


contaminants 


H-W PERIKLASE melting 


the ace epted standard 


cruci 
bles are 
for many precision metal molding 
operations 

We will be glad to provide 
complete data for these and other 
Harbison-Walker 


especially suited for melting fur 


refractorie 


HARBISON-WALKER REFRACTORIES COMPANY 
AND SUBSIDIARIES 
World's Most Complete Refractories Service 


GENERAL OFFICES 


PITTSBURGH 22, PENNSYLVANIA 
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Furnaces—continued 


oe Tas Fuel Fired 
CASTING IS oo Siimtcanin S53 
ECONOMICAL 


Melting Furnaces—Induction 
Ajax Electrothermic Corp. 
Inductotherm Corp. 

Lepel High Frequency 
Laboratories, Inc 
Ohio Crankshaft Co. 
Tocco Div. 
Alexander Saunders & Co. 
Zirconium Corp. of America 


| Pattern Equipment: 
Flasks 
Centrifugal Casting Supply Co. 
Alexander Saunders & Co. 


Plastic Molding Presses 
Reed-Prentice Corp. 
Alexander Saunders & Co. 
Standard Tool Co. 
F. J. Stokes Machine Co. 
Van Dorn Iron Works Co., The 





Wax Injectors 
All-Metals Precision Casting 
Corp 
Centrifugal Casting Supply Co. 
Alexander Saunders & Co. 


Wax Melters 
Alexander Saunders & Co. 


© Performance requirements demand use of alloys that are difficult to form Sta-Warm Electric Co 


or machine. 
© Intricate shape or unusual contours cause expensive machining, finishing, Vacuum Equipment: 
and/or assembly costs. | Investment De-Airing 
Optical Film Engineering Co 
© Production runs too small to warrant machine set-ups. Alsnantee Gamders & Co. 
© Part sizes are smaller than 10” or lighter than 10 pounds. F. J. Stokes Machine Co. 


© Realistic tolerances and inspection standards are specified. Vacuum Equipment: 


| Metal Degassing 

Lepel High Frequency 
Laboratories, Inc. 

National Research Corp. 

Optical Film Engineering Co 

Alexander Saunders & Co. 

F. J. Stokes Machine Co. 


ARWOOD engineers will gladly help you with your design and production 
problems. They are casting specialists. Let them study your blueprints or 
a sample part and save you time, effort and money. 





A CASE IN POINT! 
LIGHTER, STRONGER, CHEAPER 


Stainless steel hinge for military ordnance com. 

was formerly composed of a stamped bracket 
‘and machined hinge, welded together and assembled 
to a compliceted anti-rotation device. Entire unit is 
now cast in one piece and is lighter and stronger. 
Hole-reaming is only machining required. 


sail 


Vacuum Equipment: Melting 
Lepel High Frequency 
Laboratories, Inc 
National Research Corp. 
Optical Film Engineering Co 
Alexander Saunders & Co. 
F. J. Stokes Machine Co. 











METALS AND ALLOYS 
(1-B-S—lIngot, Bar, Shot) 

















Write TODAY for your FREE copy of “A Critical Survey 
of Investment Castings”, written especially for design 


and production engineers. Aluminum Alloys 


Aluminum Smelting & Refining Co. 


American Smelting & Refining 
Co., Federated Metals Div. 
Apex Smelting Co. (1) 


Belmont Smelting & Refining 











ARWOOD PRECISION CASTING CORPORATION, "OD 
323 W. 44 St. © New York, N. Y. : | (beryllium aluminum) 
Plants: Brooklyn, N. Y. * Groton, Conn. ¢ Tilton, N. H. © Los Angelog, “allif. Brush Beryilium Co 


“PIONEERS IN INVESTMENT CASTING" (beryllium aluminum ) 
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H. Cohn & Sons, Inc. (1) 
Samuel Greenfield Co., Inc. (1) how Ajax 
George Sali Metals Co., inc. (1) - 
U. S. Reduction Co. (1) induction 


Cobalt Alloys 


Brush Beryllium Co., The (1-B-S) 
(beryllium cobalt) meets investment 
Cannon-Muskegon Corp. (!-B-S) ti 
(AMS 5382, 5385, 5388, etc.) casting 
Crucible Stee! Co. of America 
requirements 
(B-S) 
(Crucast X-40, Crucast VT) 
Deloro Stellite (I-B-S) 
(Stellite, AMS 5382 B and Pp Metal bh ' 
te recision etalsmi s, Inc 
5385 B) . 
_ . s . he special melting reavirements of precision investment casting are an d story to Precision 
ese at Inc be my Metalsmiths, Inc Cleveland, Ohi This one foundry melts ninety-tw diferent ferrous ond 
zeneral Electric Uo. (1) nonterrous alloys ften in small quantities: Many of these alloys require unusual protection 
Haynes Stellite Co. ous ation during melting—and substor ‘ ally all are made t 
. Y arbon content in some must be kept below O04 
. i de 
A Div of Union Carbi le & Only on Ajox-Northrup converter-powered induction melting unit could meet the requirements 
Carbon Corp (I-S) of versatility, purity, and economy so well That's why four Ajax uniter 
(Haynes Stellite alloys 3, 6, 21, production needs. Three 17 pound capacity portable furnaces are each powered by 20 kw 
e Ajiax-Northrup spark gop converters, and the fourth, a filty pound capacity tilting lumece, is 
31; Haynes alloy 25) : 
’ 2 $ powered by o 40 kw Ajax-Northrup converter 
Kolcast Industries, Inc. (1) F 
7 “" -recision Metalsmiths standardized 
WaiMet Alloys Co. (I-B-S) and maintain in operation. They re ruggedly constructed to take the toughest kind o 


stride Normal converter maintenance is limited t 


leaning the gap chamber ond inspectior 
Copper Alloys three month intervals. For additional details iby Aime Elects hovel _ he 5 
. ore Jersey, reavesting Bulletins 14-8 and 27-B 
Beryllium Corp., The 
(beryllium copper) Associated Companies: Ajax Electric Company 
Brush Beryllium Co., The (1-B-S) 
(beryllium copper) 
Penn Precision Products, Inc 
(I-S) 
(beryllium copper) 
Shields & Co. (S) 
Low Alloy Steels 
Cannon-Muskegon Corp. (1-B-S) 
(4130, 8620, 1020) 
General Electric Co. (1) 


melting 


extremely cl 


"Ow satisly all the compony 5 


n Ajax because Ajax-Northrup units cost far less to operate 


Ajox Electric Furnace Co.—Ajax Engineering Corp, 











LUCKEY, OHIO PLANT 


ow 





PLANTS 
TO SERVE © 
YOU... mau 


— 


ELMORE, OHIO PLANT 





@ Producers of all beryllium copper and beryllium nickel alloys and ingots 
for the investment casting industry. Brush also produces pure beryllium metal 
and beryllium master alloys of any desired composition. Other Brush 
products: beryllium copper continuous castings for rolling and forging 
weights up to 1,300 pounds; hot-rolled 0.090” thick strip in coils. 


Os ee - e  O 


4301 PERKINS AVENUE e CLEVELAND 3, OHIO 
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Cut Pattern Costs 
with \WESSAS wax shapes 


Free equipment for production 
jobs... free engineers from con 
ventional methods: Yates ex 
truded shapes speed your wax as 
sembly. Strong but not brittle 
they can be shaped easily without 
cracking. There's a shape in stock 
for just about any job you may 
have . , all available solid or 
cored in either black or red 

For example: 


ROUNDS 
18 sizes 


(Y%" to 2”) 





WEDGES 
4 sizes 


(%" to 5/16”) 


RECTANGLES 
7 sizes 


(%" to 1%") 


TRIANGLES 
2 sizes 
a" & 1%”) 


HALF -ROUNDS, 
SEGMENTS 

8 sizes 

(%" to 1%") 


SQUARES 
17 sizes 


(%" to 1%") 





Free samples and a complete cata- 
log are yours on request from 





340 WEST HURON STREET 
CHICAGO 10, ILLINOIS 
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WaiMet Alloys Co. (1-B-S) Charles Dreifus Co. (B) 


‘rankel Co., Inc. (I-B-S 
Nickel Alloys Frenkel Co., Inc. (1-B-5) 
' General Electric Co. (1) 
Beryllium Corp. The 
(beryllium nickel) Kolcast Industries, Inc. (1) 
Brush Beryllium Co., The (1-B-S) WaiMet Alloys Co. (I-B-S) 
(beryllium nickel) 
Cannon-Muskegon Corp. (1-B-3) Tool Steels 


(Inconel, Monel, high 


temperature types) Cannon-Muskegon Corp. (1-B-S) 


Crucible Stee! Co. of America (SAE, AlS!, TI, M2, ete.) 
(8-S) Crucible Steel Co. of America 
(PW-651, Crucast HC} (B-S) 
Franke! Co., Inc. (I-B-S) (Ketos, Air Kool, Airdi 150, 
Genera! Electric Co. (1) Hycc, Halcomb 218, Airdi 300, 
Haynes Stellite Co Peerless A, NuDie V) 


A Div. of Union Carbide & 
Carbon Co. (I-S) 
(Hastelloy alloys B, C, X; Thet 


Frankel Co., Inc. (1-B-S) 
(18-4-1, 6-6-2) 


alloy) General Electric Co. (1) 
— Nickel Co., Inc., The WaiMet Alloys Co. (1-B-S) 
(nickel) 
Kolcast Industries, Inc. (1) Others 
Shields & Co. (S) Beryllium Corp., The 
WaiMet Alloys Co. (1-B-S) (ferro-beryllium, beryllium 


metal ) 


Stainless Steels 


Deloro Stellite (1-B-S) 
Armco Steel Corp. (I-B) 


(Alnico) 

(all standard grades and Armco 

17-4 PH) Shields & Co 
Cannon-Muskegon Corp. (1-B-S) (precious metals) 

{300 and 4CO series, Armco 17- L. E. Simmons Refining Co 

4 PH) (1-B-S) 
c ible Steel Co. of A i 

oe WaiMet Alloys Co. (1-B-S) 

(302, 303, 304, 309, 310, 316, (super-stainiess alloys and 


330, 347, 410, 430, 440-C) carbon steels) 





Here is the highly efficient 
way to produce accurate cast- 
ings with close tolerances 


Wr. esq Ergincer, d to eliminat hini 
LAID CM WEED division. tf moterial ond 
MRT TED E LH), Bm (20r costs have you con- 


cerned, a coreful analysis of 
In vestigate your multiple machining op- 


INVESTMENT CASTING erations may point up Invest- 


ment. Casting as your best 
Save Up To 61% on Labor bet for cutting expenses. 


OT Pm 















gees * Send blueprints of 

: Nag . your requirements. 

Scrap Loss and . ff Our engineers will 

; 4 f ‘ be glad to quote 

Assembly Time! Y without cost or ob- 
ligation to you. 

thie Siiieae at. Also Shell Molding 


in all alloys. 
8-8 stainless. is used for », 
Aircraft electrical harne is | SMALL AND LARGE ORDERS 
emolies. Formerly mad @ WELCOME © FAST DELIVERY 
1S two separate piece 
brazed—now cast in one 
piece, pointing up the soving We guarantee our work by virtue 
possible of complete inspection 


° Representative 


in Major Cities 


TUPI STULL CELIL RGM ON REQUEST wil be god to sr 


our brochure and all other data to help 
60 BROWN AVENUE you with your special casting problems 


INGFI N 
SPRINGFIELD ’ WRITE TO DEPT. A 
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INVESTMENT CASTINGS 











Advanced Jewelry Casting Co 
21 W. 30 
New York, N. Y 
(investment castings) 
All Alloy Precision Casting Co 
118 Sheldon Ave., S.E. 
Grand Rapids, Mich. 
(investment castings) 
All-Metals Precision Casting Corp 
18 School 
Yonkers, N. Y 
(investment castings, pattern 
materials and equipment) 
Alloy Precision Castings Co. 
E. 45 St. & Hamilton Ave. 
Cleveland, O. 
(investment castings) 
W.H. Anderson Co., Inc. 
21250 W. Eight Mile Rd. 
Detroit, Mich. 
(investment castings) 
Arwood Precision Casting Corp. 
70 Washington 
Brooklyn, N. Y. 
(investment castings) 
Austenal Laboratories, inc. 
Microcast Div. 
224 E. 39 
New York, N. Y. 
(investment castings) 
R. W. Biggs & Co., Inc 
Div. Hamilton Watch Co 
174 Richmond Hill Ave 
Stamford, Conn 
(investment castings) 
Bone Engineering Corp 
701 W. Broadway 
Glendale, Cal 
(investment castings) 
Brace, Inc 
6237 Penn Ave., S 
Minneapolis, Minn 
(investment castings) 
British Industries Corp. 
(Shaw Process Dev. Corp.) 
80 Shore Rd. 
Port Washington, N. Y. 
(investment castings; meiting 
burnout and casting clean-up 
equipment) 
Budd-Stanley Co., Inc. 
43-01 22nd Street 
Long Island City, N. Y. 
(investment castings) 
Cadmet Corp 
20801 Ryan Rd 
Detroit, Mich 
(investment castings) 


California Precision Castings, In« 
1721 Standard Ave 
Glendale, Cal 
(investment castings) 
Casting Engineers, Inc. 
2323 N. Bosworth Ave. 
Chicago, Ili. 
(investment castings) 


Centrifugal Casting Co. 
147 W. 42 
New York, N. Y. 
(investment castings) 
Crestline Products, Inc 
218 N. Fifth 
Minneapolis, Minn 
(investment castings) 
Crucible Steel Co. of America 
1000 S. 4 
Harrison, N. J. 


(investment castings, tool steels, 


stainless steels, nickel alloys, 
cobalt alloys) 


Dean Precision Castings, Inc. 
2831 Second Ave., S. 
Minneapolis, Minn. 
(investment castings) 


Deloro Stellite 
Kingston Rd 
Belleville, Ontario, Canada 
(investment castings, cobalt 
alloys) 


Duncan-Rhone & Co 
11310 Sherman Way 
N. Hollywood, Cal 
(investment castings) 

Econocast Corp 
New Albany Rd 
Moorestown, N. J 
(investment castings) 


Electronicast 
(Div. of Nilsen Mfg. Co.) 
25 N. Church 
Addison, I! 
(investment castings) 


Engineered Precision Casting Co. 


P. O. Box 68 
Matawan, WN. J. 
(investment castings) 


F-R Machine Works, Inc 
26-12 Borough Place 
Woodside, N. Y 


(investment castings) 


Fallon Industries 
17695 Filer 
Detroit, Mich 
(investment castings) 
Ferro Cast Corp 
1301 Olympic Blvd 
Santa Monica, Cal 
(investment castings) 


Frankel Co., Inc 


19300 Filer Ave 

Detroit, Mich 

(investment castings, tool steels, 
stainless steels, nickel alloys, co 
balt alloys) 


General Electric Co 


1 River Rd 

Schenectady, N. Y 

(investment castings, low alloy 
steels, tool steels, stainless steels 


nickel alloy cobalt alloys) 


Gowin & Keleher Investment 


Casting Co 
82-88 Center 
Middletown, Conn 
(investment castings) 


Gray-Syracuse, Inc. 


West Seneca Street 
Manlius, N. Y. 
(investment castings) 


Hampshire Casting Co 


11 Davis 
Easthampton, Mass 
(investment castings) 


Harcast Co 


620 E. Glenolden Ave 
Glenolden, Pa 
(investment castings) 


Haynes Stellite Co 


A Div. of Union Carbide & 
Carbon Corp 
725 S. Lindsay 
Kokomo, Ind 
(investment castings, nickel al 
loys, cobalt alloys) 


Hitchiner Mfg. Co., Inc. 


P. ©. Box 232 
Milford, N. H. 
(investment castings) 


Howard Foundry Co. 


Investment Casting Div. 
5100 N. 33 
Milwaukee, Wis. 
(investment castings) 


Humphrey Castings, In 


2815 Canon 
San Diego, Cal 
(investment castings) 


IMinois Precise Casting Co. 


613 W. 16 
Chicago, Ili. 
(investment castings) 


Industrial Casting Corp 


1347 &th Street 
Berkeley, Cal 
(investment castings) 


Industrial Fine Castings Ltd 


272 Geary Ave 
Toronto, Ontario, Canada 
(investment castings) 
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| Castings—continued 


international Nickel Co., 
67 Wall 
New York, N. Y. 
(investment castings, nickel 

alloys) 

Intricast, Inc. 
P.O. Box 60 
Loudonville, O 
(investment castings) 


Investment Casting Co. 
60 Brown Ave. 


Springfield, N. J. 
(investment castings) 


inc., The 


Investment Casting Co. 
Saegertown Rd. 
Meadville, Pa. 
(investment castings) 
Jeirus Precision Casting Co., Inc. 
136 W. 52 
New York, N. Y. 
(investment castings) 
Joseff 
129 E. Providencia Ave. 
Burbank, Cal. 
(investment castings) 
Kolcast Industries, Inc. 
36101 Euclid Ave. 
Willoughby, O. 
(investment castings, stainless 
steels, nickel alloys, cobalt alloys) 
W. O. Larson Foundry Co., The 
799 Barchard 
Grafton, O 
(investment castings) 





for 

the airfoil 
shapes 
now 

and in 
your future 





MISCO engi 
neer checks for 
absolute accu 
racy of an in 
vestment cast 
blade by use 
of a 30" Jones 
& Lamson Opti 
cal Comparator 


. look to -. 


Unusual configurations found in airfoils are 
not generated by accident they are de- 
signed with purpose in mind. Reproduction 
to blueprint is accomplished by meticulous 
inspection at MISCO. The inspection equip- 
ment shown above is but one facet of our 
dimensional control procedures. 


MISCO produces investment castings 
which power many of the most recently 
developed turboprop and turbojet engines. 
Currently we are the third largest producer 
of investment castings. The demand for 


MISCO engineering service and products 
has led to the establishment of manufac 
turing facilities at three points, totaling 
160,000 square feet of engineering and 
manufacturing space, staffed by techni 
cally qualified personnel, working with the 
very latest equipment much of which 
has been MISCO designed. 


Quality is our byword. Our staff of Misco 
employees provides skills, technical know 
how and creative engineering for your 
needs in Airfoils. 


Maw Dpecisin Casting Company 


Plants in 
WHITEHALL, MICHIGAN 
MUSKEGON, | eemenel 
an 
DETROIT, MICHIGAN 


Sales Offices: in Principal Cities 


Agepeee inquiries to 
riment 
116 Wee West ibbs See TKN 


By iitebel * 1515 


PRODUCERS OF AIRCRAFT AND INDUSTRIAL INVESTMENT CASTINGS 


120 / june '56 pmm 














Ro 


Lawrence Laboratory 
1668 Euclid 
Santa Monica, Cal. 
(investment castings) 

Liebros Casting Co., Inc. 

237 Kent Ave. 
Brooklyn, N. Y. 
(investment castings) 

Lynn Casting Corp. 

2609 N. San Fernando Blvd 
Burbank, Cal. 
(investment castings) 

M & M Precision Casting, Inc 
P. O. Box 295, Endicott Street 
Norwood, Mass. 
(investment castings) 

John H. Martin 
Box 665 
Richmond, Texas 
(investment castings) 

Mercast Mfg. Corp. 

2620 First 
La Verne, Cal. 
(investment castings) 

Midwest Foundry Co. 

(A Div. of L. A. Darling) 
66 Clark 
Coldwater, Mich. 
(investment castings) 

Midwest Precision Castings Co. 
10703 Quincy Ave. 
Cleveland, O. 

(investment castings) 

Midwest Specialty Co. 

614 First St., S.W. 
Cedar Rapids, Io. 
(investment castings) 

Misco Precision Casting Co. 
116 W. Gibbs 
Whitehall, Mich. 
(investment castings! 

National Precision Casting Corp 
322 E. Berkley 
Clifton Heights, Pa 
(investment castings) 


Northern Precision Casting Co., Inc 


Pell Lake, Wis 

(investment castings) 
Omni-Metal Castings, Inc 

135 11th Street 

Brooklyn, N. Y 

(investment castings) 
Paramount Precision Casting Co 

910 W. Jackson Blvd 

Chicago, Ill 

(investment castings) 
Perfect Casting 

671-81 Flushing Ave. 

Brooklyn, N. Y 

(investment castings) 
Perficast, Inc 

800 8th Ave 

New York, N. Y 

(investment castings) 
Picco, Inc 

335 S. Raymond Ave 

Pasadena, Cal 

(investment castings) 
Precision Cast Parts Co 

5001 S.E. Johnson Creek Blvd 

Portland, Ore 

(investment castings) 
Precision-Cast Products Co 

736 Arch 

Philadelphia, Pa 

(investment castings) 
Precision Metal Products, Inc 

P. O. Box 98 

Gurley, Ala 

(investment castings) 








Precision Metalsmiths, Inc 
1081 E. 200 
Cleveland, O. 
(investment castings) 
Rausch Mfg. Co. 
770 Cromwell Ave. 
St. Paul, Minn. 
(investment castings) 
Rode, Inc 
5 Green 
Woburn, Mass 
(investment castings) 
Frank Roth Co., Inc 
4280 Park Ave 
Bronx, N. Y 
(investment castings) 
Scientech Co 
Box 511, 812 Hill St 
Independence, Kansas 
(investment castings, pattern ma- 
terials and equipment) 
Scott Casting & Mfg. Corp. 
4th & Cannon Ave. 
Lansdale, Pa. 
(investment castings) 
Shields & Co 
10 Delancy 
Newark, N. J. 
(investment castings, nickel al- 
loys, copper alloys) 
L. E. Simmons Refining Co 
440 N. Orleans 
Chicago, Il. 
(investment castings, metals and 
alloys) 
Standard Tool Co 
Hamilton Street 
Leominster, Mass 
(investment castings, pattern ma- 
terials and equipment) 
Supreme Precision Castings Ltd 
6637 Jeanne Mance 
Montreal, Quebec, Canada 
(investment castings) 
Tectron, Inc 
652 N. Robertson Blvd 
Los Angeles, Cal 
(investment castings) 
K. W. Thompson Tool Co 
20 Denton Ave 
New Hyde Park, N. Y 
(investment castings) 
United States Castings, In« 
316 S. Spaulding Ave 
Chicago, Ill 
(investment castings) 
Universal Castings Corp., Inc 
5821 W. 66 
Chicago, Il 
(investment castings) 
Wade Mfg. Corp 
3011 Newport Blvd 
Newport Beach, Cal 
(investment castings) 
Westinghouse Electric Corp 
Blairsville Metals Plant 
P. O. Box 128 
Blairsville, Pa 
(investment castings) 
Wheeling Bronze Casting Co 
36th & McColloch Sts 
Wheeling, W. Va 
(investment castings) 
Whip-Mix Corp 
411 W. Avery Ave 
Louisville, Ky 
(investment castings, investment 
materials) 





VACUUM 
MELTING 


service 


and 
UltraMet 
alloys... 


Now available are: 


Now...Cannon-Muskegon offers 


complete 





stainless, tool and die, magnetic steels — 
high-temperature, corrosion-resistant, ex- 
pansion alloys—bearing steels — electri- 
cal and electronic alloys — special alloys 


IGHT NOW .. . Cannon-Muskegon 

provides you with a ready source of 
super-clean, superior strength alloys to 
meet complex metallurgical applica 
tions. Our completely equipped and 
expertly staffed vacuum melting facili 
ties as well as chemical, physical and 
metallurgical laboratory can help you 
find, test and produce vacuum 
melted alloys for any application... 


in test or production quantities 
with accurately predictable properties 

Ferrous, nickel and cobalt-base alloys 
are poured at pressures from 1 to 10 
microns resulting in extremely clean 
metals for smoother surfaces 
greater tensile strength, ductility and 
wear life...and higher electrical and 
magnetic properties, Contact Cannon- 
Muskegon for facts. 





We offer industry 


@ Materials for remelt — 

under conventional air melting, inert 
gas, vacuum. 

® Casting development — 


includes research and experimental fa- 
cilities for investment, shell mold, dry 
sand, and permanent mold castings 


@ ingots or cast billets — 


for rolling, forging or extruding in indi- 
vidual weights up to 250 pounds 





WA 
Unrra Mer 


Finest laboratory and production 
equipment is used in our vacuum- 
melting operation . available to 


you. Let our metallurgical special 
ists help you solve your alloy 
problem. 


fer tult pertiouiors P VACUUM - MELTED ALLOYS | 


write for our New 6 FoR inouSsTRY 
Bulletin on Vacuum 
Melting and Air Melt 
ing facilities, prod 
ucts ond service 










CANNON-MUSKEGON 
CORPORATION 


2871 Muskegon, Michigap 


METALLURGICAL 


Lincoln Street 


SPECIALISTS 
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_ SHAW 
. Process 


for precision 
investment 
ne casting 





Announcing the establishment 
of the Shaw Process Develop- 
ment Corp., organized to li- 
cense and develop the Shaw 
Process in all of North and 





é 


f South America 

‘ A new pilot foundry and re- 
© search center has been built at 
at Port Washington, N. Y., prima- 
= ily to train the personnel of 
© licensees in the practice of this 
by production-proven precision 


casting technique 


The Shaw Process is being used 
successfully in the production 
and development of aircratt, 
gas turbine, engine, and air 
frame parts; general steel, alloy 
steel, and non-ferrous castings; 
dies and molds for the die cast 
ing, plastic, forging, shell mold- 
ing, glass and rubber industries 


“Te 


a a ae te 


Below are listed some of the 
internationally recognized firms 
* among our licensees 


ROLLS-ROYCE LTD. 


_ THE BRITISH THOMPSON 
HOUSTON CO. 


LEBANON STEEL FOUNDRY / 
CIE ELECTRO-MECANIQUE 
SULZER BROTHERS 
OTTO JUNKER 
WERKSPOOR N.V. 
ARMSTRONG SIDDELEY 


THE DE HAVILAND 
ENGINE CO. 


Inquiries from reputable organ- 
izations interested in our licens 
ing program are now being 
solicited 


SHAW PROCESS 


‘DEVELOPMENT CORP. © 
; of 


Division 
British Industries Corp. 
Port Washington, 
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Castings ntinued 


Witkin Precision Castings 
201 E. 126 
New York, N. Y. 
(investment castings) 
N. A. Woodworth Co. 
1300 E. Nine Mile Rd. 
Detroit, Mich. 
(investment castings) 
York Castings, Inc. 
32 Latta Rd 
Rochester, N. Y 
(investment castings) 
Z& H Mfg. Corp. 
31 Welcher Ave. 
Peekskill, N. Y. 
(investment castings) 
Zenith Precision Casting Co., Inc. 
130 W. 46 
New York, N. Y. 
(investment castings, investment 
materials and binders) 








EQUIPMENT 














Ajax Electrothermic Corp. 
Trenton, N. J. 
(melting and burnout equipment) 
All-Metals Precision Casting Corp 
18 School 
Yonkers, N. Y 
(investment castings, pattern ma- 
terials and equipment) 
American Refractories & Crucible 
Corp 
547 Washington Ave 
North Haven, Conn 
(crucibles) 
Anderson Chemical Co., Inc. 
3940 Summit 
Weston, Mich. 
(investment binders) 
M. Argueso & Co., Inc. 
441 Waverly Ave. 
Mamoroneck, WN, Y. 
(pattern materials and 
equipment) 
Bakelite Co 
A Div. of Union Carbide & 
Carbon Corp 
30 E. 42 
New York, N. Y 
(pattern materials and 
equipment) 
Bareco Wax Co 
Div. of Petrolite Corp. 
P. O. Box 2009 
Tulsa, Okla 
(pattern materials and 
equipment) 
F. W. Berk & Co., Inc 
Park Place, E 
Wood-Ridge, N. J 
(pattern materials and 
equipment) 
British Industries Corp. 
(Shaw Process Dev. Corp.) 
80 Shore Rd. 
Port Washington N. Y. 
(investment castings, melting, 
burnout and casting clean-up 
equipment) 


En ee or > 





© © 


1 
MACK TRUCK 


Specitioe 


INVESTMENT 
CASTING 


for Vital Part 


**EPCO Cost lever 
wsed by Mack 
Diesel trucks and 
buses on hydrav- 
lie governor con- 
trol.”" 





Bulidog Symbol of Mack 
Trucks Sturdiness and 
Dependability 







Mack 


EPCO Investment Casting on the 


engineers specified an 
above part that was previously 
machined from ¥, inch flat stock. 
EPCO Cast in SAE 1045 steel 
ready for use except for tapping 


of | 4°20 thread, the lever was made 


at less cost and well within Mack's 


EPCO Cast levers have been in 


} 
| high quality standards. 
| constant use since 1947, 


and have 
performed with the same rugged 
dependability expected in a Mack 
Bus or Truck. 


Get an EPCO quotation before 
machining or assembling your 


intricate parts. 


INVESTMENT CASTINGS IN ANY CASTABLE "ALLOY EXCEPT MAGNESIUM 


\ } 
Bi. 
Representatives Wanted for | 
Philadelphia, Baltimore and 
Mid-West. 





FREEHOLD RD. 
MATAWAN, N. J. 


Circle No. 42 on the Reader Service Card 





Carbide & Carbon Chemicals Co. 
30 E. 42 
New York, N. Y. 
(investment binders) 
Centrifugal Casting Supply Co. 
147 W. 42 
New York, N. Y. 
(pattern materials and equip- 
ment, investment materials, cast- 
ing equipment) 
Joseph Dixon Crucible Co 
167 Wayne 
Jersey City, N. J 
(crucibles) 
Dura Commodities Corp 
20 Vesey 
New York, N. Y 
(pattern materials and 
equipment) 
Electro Refractories & Abrasives Co 
344 Delaware Ave 
Buffalo, N. Y 
(crucibles) 
R. W. Greeff & Co., Inc 
10 Rockefeller Plaza 
New York, N. Y 
(investment binders) 
P. Green Fire Brick Co 
Mexico, Mo 
(investment materials) 
Harbison-Walker Refractories Co. 
Farmers Bank Bidg. 
Pittsburgh, Pa. 
(investment materials, crucibles, 
furnace refractories, parting 
compounds and mold washes) 
Inductotherm Corp. 
412 Illinois Ave. 
Delanco, N. J. 
(melting and burnout equipment) 
Kerr Mfg. Co. 
6081 12th Street 
Detroit, Mich. 
(pattern materials and equip- 
ment, investment materials and 
binders, casting equipment) 
Kuhiman Electric Co. 
Detroit Electric Furnace Div. 
1000 26th Street 
Bay City, Mich. 
(melting and burnout equipment, 
furnace refractories) 
Lava Crucible-Refractories Co 
First National Bank Bldg 
Pittsburgh, Pa 
(crucibles) 
Lepel High Frequency 
Laboratories, Inc 
54-18 37th Ave 
Woodside, N. Y 
(melting and burnout equipment 
casting equipment, vacuum 
equipment, crucibles) 
Manco Products, Inc 
2401 Schaefer Rd 
Melvindale, Mich 
(pattern materials and 
equipment) 
National Aluminate Corp 
6216 W. 66 Place 
Chicago, Ill 
(investment binders) 
National Casting Products, Inc 
130 W. 46 
New York, N. Y 
(investment materials and 
binders) 


For more information circle No. 25 on the Reader Service Card 


IMPOSSIBLE TO CAST? 


not by the Bupp- STANLEY exclusive casting process! 


For further information get in touch with: 


BuDD - STANLEY Co. INC. 
43-01 22nd St., Long Island City 1, N. Y. 
Phone STillwell 6-1706 

Cable Address ‘“BUDDSTAN” 


Quality - Economy - Dependability 











Eliminate Casting 


Problems . . . Use 


Produce Excellent Results 


with Present Equipment 


NO DIE LUBRICANTS REQUIRED 
Non-adhesive. Easily removable without streaks or distortion 
PLEXIBLE-RESILIENT 
Eliminates need for special care when removing petterns 
HIGHEST LUSTRE FINISH 
Gleaming surface reproduces finest details accurately 
ELIMINATE POROSITY AND SURFACE IMPERFECTIONS 
Flows smoothly within o wide temperoture range 
Homogeneous mass 

Write today for further information 


*Rege. U.S. Pat. OF 


“EVERYTHING FOR CASTING” 


For more information circle No. 22 on the Reader Service Card 
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More and more progressive firms 
are finding that Investment Cast- 
ing is often the right way to make 
small parts having multiple machin- 
ing operations. 

Investment Casting gives sound 
ports with smooth finish and close 
tolerances. 

This can be accomplished without 
the difficulty of securing sized mate- 
rials on a scarce market, excessive 
scrap losses or tying up machine 
time that could be put to better 
use on parts not adaptable to this 
process. 

iitustrated part weighing three 
ounces is cast of £410 Stainless 
Steel. If is 2's" long and 1'/2" wide. 
Check with us now to see if some 
of your small ferrous or non-ferrous 
parts can be made more economi- 
cally by Investment Casting. 


GRAY- SYRACUSE 
Beier sy. 


W. Seneca $F. © Maenilus, WN. Y. 
Smal! precision castings of fer- 


rous and non-ferrous alloys. 





Gray-Syracuse, inc. 

W. Seneca St. 

Manilus, N. Y., Dept. "P” 
Please send me literature on 
Precision Investment Castings. 


3 | ALPHABETICAL 





| Eauipmen continued 


National Research Corp. 
160 Charlemont 
Newton Highlands, Mass. 
(casting equipment, vacuum 
equipment) 

Ohio Crankshaft Co. 

Tocco Div. 
3800 Harvard Ave. 
Cleveland, O. 
(melting and burnout equipment) 

Optical Film Engineering Co 
2737 N. Sixth 
Philadelphia, Pa. 

(casting equipment, vacuum 
equipment) 

Pangborn Corp. 

10 Pangborn Bivd. 
Hagerstown, Md. 
(casting clean-up equipment) 

Cerro de Pasco Corp 
300 Park Ave 
New York, N. Y 
(pattern materials and 
equipment) 

Perma-Flex Mold Co., The 
1919 E. Livingston Ave 
Columbus, O. 

(pattern materials and 
equipment) 

Pre-Vest, Inc. 

23420 Lakeland Bivd. 
Cleveland, O. 
(investment materials) 


Ransom & Randolph Co., The 
P. O. Box 905 
Toledo, O. 
(pattern materials and equip- 
ment, investment materials and 
binders) 
Reed-Prentice Corp. 
677 Cambridge 
Worcester, Mass. 
(injection presses) 
Riches-Nelson, Inc. 
342 Madison Ave. 
New York, N. Y. 
(investment binders) 
Ross-Tacony Crucible Co 
State Rd. & Milnon St 
Philadelphia, Pa 
(crucibles) 
Alexander Saunders & Co. 
95 Bedford 
New York, N. Y. 
(pattern materials and equip- 
ment, investment materials and 
binders, meiting and burnout 
equipment, casting equipment, 
vacuum equipment, casting clean- 


up equipment) 
scientech Co 

Box 511, 812 Hill St 

Independence, Kansas 


(investment castings, pattern ma- 


terials and equipment) 
Standard Tool Co 

Hamilton Street 

Leominster, Mass. 


(investment castings, pattern ma- 


terials and equipment) 


Smprore You 


Keli! 


RANSOM 


RANDOIL PI 


Let us help you solve your 
investment casting problems. 


Time-tested Ransom & Ran- 
dolph Investments can save you 
time and money in the produc 
tion of consistently accurate 
castings. They are backed by a 
half century of leadership in the 
manufacture of dental casting 
investments, and more than fif 
teen years of experience in pro 
ducing investments for casting 
all low- and high-melting alloys 
used in the industrial field. 


THE RANSOM & RANDOLPH CO. 
TOLEDO 1, OHIO 


oh, 1am elae slgeleltiat Mel M@ullels time ltielii ay 
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Sta-Warm Electric Co 
553 N. Chestnut 
Ravenna, O. 
(pattern materials and 
equipment) 
F. J. Stokes Machine Co 
5500 Tabor Rd 
Philadelphia, Pa 
(pattern materials and equip- 
ment, casting equipment, vacuum 
equipment) 
Surface Combustion Corp 
2375 Dorr 
Toledo, O 
(melting and burnout equipment) 
Tamms Industries, Inc 
228 N. LaSalle 
Chicago, Il 
(investment materials) 
U.S. Stone Corp 
83 McLean Blvd 
Paterson, N. J 
(investment binders) 
Van Dorn Iron Works Co., The 
2685 E. 79 
Cleveland, O 
(pattern materials and 
equipment) 
Vesuvius Crucible Co 
P. O. Box 8275 
Pittsburgh, Pa 
(crucibles) 
Whip-Mix Corp 
411 W. Avery Ave 
Louisville, Ky 
(investment castings, investment 
materials) 


J. Yates Dental Mfg. Co. 
340 W. Huron 
Chicago, Ill. 
(pattern materials and 
equipment) 
Zenith Precision Casting Co., Inc 
130 W. 46 
New York, N. Y 
(investment castings, investment 
materials and binders) 
Zirconium Corp. of America 
33697 Aurora Rd 
Solon, O 
(investment materials, pattern 
materials and equipment) 





METALS AND ALLOYS 








Aluminum Smelting & Refining Co. 
5463 Dunham Rd. 
Bedford, O. 
(aluminum alloys) 
American Smelting & Refining Co. 
Federated Metals Div. 
120 Broadway 
New York, N. Y. 
(aluminem alloys) 
Apex Smelting Co. 
2537 W. Taylor Rd. 
Chicago, Ill. 
(aluminum alloys) 
Armco Steel Corp 
Curtis Street 
Middletown, O 
(stainless steels) 











PURE 


CONDENSED (28%) 


40% 


THE PARTS THAT 


COULDN'T 
BE CAST! 


@ Among the lost-wax investment 
castings successfully mass pro- 
duced by Midwest Precision are 
a number of parts that were 
turned down as ‘‘impossible’’ by 
other foundries, Our technicians 
& engineers are thoroughly expe- 
rienced in the casting of ALL met- 
als... even difficult steel alloys. 
To be sure of a superb job on 
your investment cast partr . , .sim- 
ple or difficult . . . submit them to 
Midwest for a complete, unbiased 


QUALITY 
SERVICE 
DEPENDABILITY 


PRODUCT INFORMATION AVAILABLE 


> ANDERSON 
dus’, CHEMICAL CO. 


(Formerly Anderson Laboratories) Weston, Michigan 


evaluation, 


Investment 
| Castings’’. Send 
| for your copy 

TODAY. 


MIDWEST 


PRECISION CASTINGS CO. 


QUINCY . EVELANT é " 
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DEAN | -— 


FOR COMPLETE 
PRECISION Belmont Smelting & Refining Works 
INVESTMENT 320 Belmont Ave. 


Brooklyn, N. Y. 


CASTING SERVICE (aluminum alloys) 


I/ Beryllium Corp., The 








ecrocast | Tuckerton Rd 
Ji *\ Reading, Pa 
(nickel alloys, copper alloys, 
The accuracy with which DEAN Precision castings are made reduces the aluminum alloys) 


need tor machining to a minimum. When machining is required DEAN 
facilities give assurance of one vendor economy. These facilities include: 
milling, drilling, tapping, reaming, grinding, hobbing. etc. SAVE time and 
money, one vendor economy and responsibility assures satisfactory results. 


Brush Beryllium Co., The 
4301 Perkins Ave. 
Cleveland, O. 
(nickel alloys, copper alloys, alu- 


Check on DEAN services TODAY. Send us your prints or sketches for prompt minum alloys, cobalt alloys) 


engineering assistance and quotations. 
Cannon-Muskegon Corp. 


P. ©. Box 506 
Muskegon, Mich. 


(low alloy steels, tool steels, 
stainless steels, nickel alloys, co- 
balt alloys) 

: i 


acrocast | Cohn & Sons, Inc 
Ait WW 4528 W. Division 
Chicago, Il 


PRECISION CASTINGS Sieainen athet 
INC 


° Crucible Steel Co. of America 
2831 2nd Ave. $ - Minneapolis, Minn. a = 4 7 
Phone: PLeasant 5501 (levestment costings, tool steels, 


stainless steels, nickel alloys, co- 
bait alloys) 


A few exclusive industrial areas are available to established manufacturers 
representatives. 


— 
— 














FOR PRECISION | A Mirinth Mice: 
ore. i ae 
CASTINGS Specéty 


INDUCTO MELTERS 


Metal melting is one of 
the most important factors 
> in the manufacture of in- 
vestment castings. Melting 
speeds must be high to 
preserve economy. Better 
alloy control assures better 
casting. Long service life 
for refractories and less 
general maintenance make 











METHOD: Master block is made, a die is produced and the pieces 


A SKW INDUCTO MELTER INDUCTO MELTERS ideal are cast to exact size. 
with @ 2 ib, furnece. This is for investment : 
the smallest unit in the en casting @ Eliminates Machine Tool investment 
INDUCTU MELTER line. work, © Cuts Labor Costs of Machining 
Write today for more complete details on IN- @ Saves Production Time 
DUCTO MELTERS in a capacity range from | to 60 Through investment casting you actually increase production, 
Ibs. for investment castings. lower labor and overhead costs. We have complete facilities to 


do your next investment Casting Job. 


INDUCTOTHERM Ask for Estimates and Literature + Elgin 6-359! 


CORPORATION W. H. ANDERSON CO., INC. 
412 Illinois Avenue - Delanco, N. J. ? 








m 7M 
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(mT 
YOU oath oe DOWN.TIME 
When you get over FANS 


100,000 “ DIESEL 
SHOTS. Per Set Plunge! 


Down-time is always costly. There are losses in the cost of maintenance 


Deloro Stellite 
Kingston Rd 
Belleville, Ontario, Canada 
(investment castings, cobalt 
alloys) 

Charles Dreifus Co 
12 S. 12 
Philadelphia, Pa 


(stainless steels) 


Frankel Co., Inc 
19300 Filer Ave 
Detroit, Mich 
(investment castings, tool steels 
stainless steels, nickel alloys, co- 
balt alloys) 


and customer dissatisfaction due to delays. Auto-Diese! Hardened Stee! 
Plunger Rings will reduce down-time to the minimum. IN MANY 
PLANTS THEY ARE GIVING OVER 100,000 SHATS PER SET. (Nomes 
supplied upon request) Will last for MONTHS instead of HOURS 


Made of cast iron, dieloy cast iron or hardened steel. Anyone operat 


General Electric Co 
1 River Rd 
Schenectady, N. Y 


(investment castings, low alloy ing die casting machines or casting zinc parts can save money 


AUTO-DIESEL 
2 or 3 Piece Plunger 


SEGMENT RINGS 


These rings were especially designed for hot chamber die 
casting machines. They will give LONG LIFE which reduces 
cost of maintenance. They are made of high grade wear re 
sisting iron in sizes from |'/2" to 4°. We make prompt deliv 
ery in small quantities, 


steels, tool steels, stainless steels 

nickel alloys, cobalt alloys) 
Samuel Greenfield Co., Inc 

31 Stone 

Buffalo, N. Y 


(aluminum alloys) 


Haynes Stellite Co 
A Div. of Union Carbide & 
Carbon Corp 
725 S. Lindsay 
Kokomo, Ind 
(investment castings, nickel al 
loys, cobalt alloys) 


HOT CHAMBER 
DIE CASTING 
MACHINES 


International Nickel Co., Inc., The Write for Details 


67 Wall 

New York, N. Y. 
(investment castings, nickel 
alloys) 


THE AUTO-DIESEL PISTON RING CO. 


3135 Superior Avenue «+ Cleveland 14, 





DARL BASE 


WIDELY USED 
BY THESE 


DusTR ; FOR MOR 
ae Pk, LF RCCURATE 


Electronics 


Business Machines : “- 
Chemical r ao) ‘ , Pall MACHINING 
Tool and Die = 
Oi! Production 

ond Refining . “ 
Sewing Machines | s- i - 
reer , F iske 


“DARL” Oil i# a base cutting oil that 


General Industrie 


FERROUS 
AND 
NON-FERROUS 
METALS CAST 
BY LIEBROS 


Brass 

Bronze 

Aluminum 

Bery!lium-Copper 

Carbon Steels 
toiniess Steels and 
Special Alloys 


CASTING CO. - | 


237 KENT AVE., BKLYW 11, MW. Y. * STage 2-7978 
For more information circle No. 68 on the Reader Service Card 


| 


has real flexibility. Fiske’s “DARL” can be used 
straight or reduced with mineral oil to the degree suit- 
able for the tool, the work and the metal. “DARL” 
works both ferrous and non-ferrous metals, It is non- 
corrosive, and permits visibility when mixed. Having 
exceptional anti-weld value, lubricity and high film 
strength, it is excellent in drawing and stamping, as 
well as for machining. Standardize with “DARL” and 


ek | 


Save money. 
Information on each of the many Fiske 
Lubricating Specialties is available in 


bulletin form. Send for bulletins describ 
ing lubricants of interest to you 


FISKE BROTHERS REFINING CO. 


Newark 5, N. J. and Toledo 5, Ohio 
METAL WORKING LUBRICANTS 


For more information circle No. 43 on the Reader Service Card 
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Kolcast Industries, Inc 
36101 Euclid Ave 
Willoughby, O 
(investment castings, 
steels, nickel alloys, cobalt alloys) 


tHe FIRST 


ALL New" ‘ 


stainless 


_ COMPLETELY AUTOMATIC 


Penn Precision Products, Inc 
501 Crescent Ave 
Reading, Pa 


(copper alloys) 


INDUSTRIAL INJECTOR 


KS  6FOR WAX OR PLASTICS 
ASSURES INCREASED PRODUCTION 


Injecting at pressures up to 1500 PSI the 


George Sali Metals Co., Inc 
2300 E. Butier 
Philadelphia, Pa. 
(aluminum alloys) 





Shields & Co 


new “3C” INDUSTRIAL INJECTOR cuts pro- se Det 

duction cost of wax patterns through more — ‘ — ? 

accurate and speedier operation. ewark, ! | 
(investment castings, nickel al- 


Complete Cycle—clamping, injecting & release 


loys, copper alloys) 
of mold requires just the flip of a switch. 


Injects up to 2% Ibs. of material in one cycle. 


L. E. Simmons Refining Co 


wax or plastic. 






Ask for 
Bulletin No. 1202 


wax within 2° 


process. 


“EVER hcocante FOR CAS sinc 








Thermostatic controls insure correct, 
form temperatures at all times. 


Large capacity tank holds up to 75 pounds of 


NEW ADDED FEATURE 


A complete oil and water circulating 
system controls the temperature of the 
throughout 


440 N. Orleans 
Chicago, Il 
(investment castings, 


uni- 


metals and 


alloys) 


U. S. Reduction Co. 
Meivill & Chicago Aves. 
East Chicago, Ind. 
(aluminum alloys) 


the entire 


WaiMet Alloys Co. 
1999 Guoin 
Detroit, Mich. 
(low alloy steel, tool steel, 
stainless steel, nickel alloys, 
cobalt alloys) 











LANOUT FLUID 


IDEAL FOR MOLD MAKERS 





TRIAL 
OFFER 


a 





SE my 


Send der of D-R LAYOUT FLUID right | 
and me my order o rig ' 2 FOUR OZ. 


’ 

' 

' 

' : 

; away! Bill me Bill my company H 

Name **BRUSH-IN- 
| Company Name : CAP”’ CANS 
| Address ; 

‘ ' 00 

} City Zone State ' $1. 

i ' 


DAYTON ROGERS 
Manufacla tag Compan 


MINNEAPOLIS 7Y, MINNESOTA 
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Stainless Steel?... Yes 


+ How? 


stment cast by vELRUS 


You might have similar 
intricate parts which are 
a problem to machine and 
tool up. Try us. All metals 
—aluminum, bronze, stellite and 
a wide variety of steel alloys. 


JELRUS 


PRECISION CASTING CORP 
136 WEST 52nd STREET 
NEW YORK 19, NEW YORK 
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1956 INVESTMENT CASTING DIRECTORY 





TRADE NAME DIRECTORY 


A. B. TIP TOP — investment sand 
Tamms Industries, Inc 

ACCUMET — investment castings 
Crucible Steel Co. of America 

ACROCAST — investment castings 
Dean Precision Castings, Inc 

AJAX-NORTHRUP — induction 
furnaces, equipment and supplies, 
Ajax Electrothermic Corp. 

APCO — investment castings 
Alloy Precision Castings Co 

AUTOMOLDER — automatic 
injection molding press, 
Standard Tool Co. 

BAKELITE — phenolic resins and 
compounds—polystyrene resins 
and compounds, Bakelite Co., 

A Div. of Union Carbide & Carbon 
Corp 

BERYLCO — beryllium alloys 
Beryllium Corp., The 

BILL-ETTES — master metal alloys 
Charles Dreifus Co 

C-IRON — fine-grained iron castings 
W. O. Larson Foundry Co., The 

CMC — cold molding compound 
Perma-Flex Mold Co., The 

CALAMO investment material 
Har)hison-Walker Refractories Co 

CAPCIN — investment castings 
California Precision Castings, Inc 

CERITA — pattern waxes 
M. Argueso & Co., Inc 

CERROBASE — low temperature die 
metal, Cerro de Pasco Corp 

CERROBEND — low temperature die 
metal, Cerro de Pasco Corp 

CERROCAST 
die metal, Cerro de Pasco Corp 

CERROTRU — low temperature die 
metal, Cerro de Pasco Corp. 

CHEMICAST — investment castings 
Whip-Mix Corp 

CHEMITEX — investment material 
for non-ferrous castings, Whip- 
Mix Corp 

CLINO — muffle and are furnaces 
British Industries Corp. (Shaw 
Process Development Corp.) 

CRUCAST—cobalt and nickel alloys 
Crucible Steel Co. of America 

CUPALOY—copper-chromium alloy 
Westinghouse Electric Corp 
Blairsville Metals Plant 

DELCROME investment castings 
Deloro Stellite 

DELFER — investment castings 
Deloro Stellite 

DELORO STELLITE — metal and 
castings, Deloro Stellite 

DETROIT — electric furnaces 
Kuhlman Electric Co., Detroit 
Electric Furnace Div 

DUROXON modified Fischer- 
Tropsch synthetic polymer wax, 
Dura Commodities Corp 


low temperature 


FT-WAXES — Fischer-Tropsch 
synthetic polymer wax, Dura 
Commodities Corp 

FERROLITE — investment for 
ferrous castings, Kerr Mfg. Co 

FERROTEX — investment material 
for ferrous castings, Whip-Mix 
Corp. 

GROG-O-MIX — investment 
material, A. P. Green Fire Brick 
Co. 

HASTELLOY — nickel-base 
corrosion-resistant alloys, 
Haynes Stellite Co., A Div. of 
Union Carbide & Carbon Corp 

HAYNES STELLITE — cobalt-base 
alloys, Haynes Stellite Co., A Div 
of Union Carbide & Carbon Corp 

HIPERCO — iron-cobalt magnetic 
alloy, Westinghouse Electric 
Corp., Blairsville Metals Plant 

HIPERNIK iron-nickel magnetic 
alloy, Westinghouse Electric 
Corp., Blairsville Metals Plant 

HI-TEMP — ceramic investments 
Zirconium Corp. of America 

INCO investment castings and 
alloys and all other products, 


International Nickel Co., Inc., The 


INDUCTO — high frequency 
induction melting and heating 
equipment, Inductotherm Corp 

K-90 — investment for non-ferrous 
castings, Kerr Mfg. Co 

MASTERMET — alloys 
Cannon-Muskegon Corp 

MERCAST — investment castings 
Alloy Precision Castings Co 

MICROCAST 


investment casting 


technique, Austenal Laboratories, 


Inc., Microcast Div 

MISCO — investment castings 
Misco Precision Casting Co 

NRC — vacuum furnaces 
National Research Corp 

NALCOAG water colloidal silica 
sol for precoat and back-up 
binding, National 
Aluminate Corp 

NO-KOTE — investment for ferrous 
castings, Ransom & Randolph 
Co., The 

OMNI investment castings 
Omni-Meta! Castings, Inc 

PV industrial investments, 
Pre-Vest, Inc 

PENNCAST — beryllium copper 
casting ingot, Penn Precision 
Products, Inc 

PERMA-FLEX flexible mold and 
core box materials, Perma-Flex 


Mold Co., Inc 


R & R — investments 
Ransom & Randolph Co., The 
RAPID STONE — gypsum cement 
for model work, Kerr Mfg. Co 
REEDS — plastic injection molding 
machines, Reed-Prentice Corp 
REFRACTALOY — cobalt-nickel- 
chromium-iron high temperature, 
high strength alloy, Westinghouse 
Electric Corp. Blairsville 
Metals Plant 
ROYALOY — investment bond 
U.S. Stone Corp 
RxMET — master alloys 
WaiMet Alloys Co 
SATIN-CAST — investment for 
non-ferrous castings, Kerr 
Mfg. Co 
SHAW — aggregate filler 
British Industries Corp 
SILESTER O — ethy! silicate 
Riches-Nelson, Inc 
SILVER BOND “B” 
silica, Tamms Industries, Inc 
STAN-CAST investment castings 
Standard Tool Co 
STA-WARM — wax melters and 
hoses, Sta-~Warm Electric Co 
SURFACE — industrial furnaces 
Surface Combustion Corp 
SYNASOL — proprietary ethy! 
alcohol Carbide & Carbon 
Chemicals Co 


investment 


3-C investment castings 
Centrifugal Casting Co 
TOCCO induction furnaces 
Ohio Crankshaft Co., Tocco Div 
TOCCORAM induction furnace 
lining material, Ohio Crank- 
shaft Co., Tocco Div 
TOOL STONE gypsum cement for 
model work, Kerr Mfg. Co 
TRI-PLEX wax melting pots 
Sta-Warm Electric Co 
TRU-CAST — beryllium copper 
pattern molds, Manco 
Products, Inc 
ULTRAMET vacuum melted 
alloys, Cannon-Muskegon Corp 
UNIVERSAL — tool and stainless 
steel alloys, WaiMet Alloys Co 
VACUUM CAST 


copper alloy castings, Universal 


aluminum and 


Castings Corp., In 
VEL-MIX — gypsum cement for 
model work, Kerr Mfg. Co 
VELETEEN “R” 
Tamms Industries, Inc 

ZYROX casting waxes 
Bakelite Co., A Div. of Union 
Carbide & Carbon Corp 


investment silica 
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1, THIS VACUUM FURNACE consists of a tank, 6 ft. in diameter, 7 ft. long, 

which contains an induction furnace of 400 lbs. capacity. The system is 
powered by a 100 KW, 3000 cycle, motor generator set. The vacuum system is 
designed for pouring nickel, cobalt and iron base alloys at pressures less than 
10 microns. The furnace was built by the F. J. Stokes Co. and was recently in- 


stalled at Cannon-Muskegon 


This furnace has the accessory equipment necessary for refining and manip- 
ulation of the charge, including bridge-breaking equipment, additions mecha- 
nism, vacuum lock additions chamber, and provisions for taking temperature 


readings by immersion thermocouple. 


There is a 3 ft. diameter mold table in front of the furnace which is rotated 
through a vacuum seal. Molds can be placed on this table and rotated under 
the furnace in sequence for pouring. This turntable is designed with a seal for 
rotation for centrifugal casting at speeds up to 800 revolutions per minute. The 
tank also contains provisions for preheating and cooling molds under vacuum 


HY should you be interested 

in vacuum melting? What 
has been done and what is be- 
ing done on the investment cast- 
ing of vacuum alloys? What 
equipment does vacuum melting 
require? How much will it cost 
you and what will the casting 
sell for? 

Because vacuum melted high 
temperature alloys have definite- 
ly proven their superiority, the 
major consumers of high tem- 
perature investment castings are 
replacing present cast materials 
with vacuum melted wrought 
alloys. Based on preliminary tests 
and the fact that high tempera- 





EDITOR'S NOTE: Such intense interest 
was shown in this paper when it was 
presented before the Investment Cast- 
ing Institute meeting in May, that PMM 
reproduces it here for its readers, This 
is a vital topic today, especially for de 
signers and producers of aircraft cast 
ings 
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ture cast alloys generally out- 
perform the wrought version of 
the same alloy, there is good 
reason to believe that investment 
cast vacuum alloys can give equal 
or better properties than vacuum 
wrought materials. At the present 
time, the investment casting in- 
dustry is not prepared to take ad- 
vantage of this opportunity or 
coming applications of vacuum 
melting in other fields. 

The investment process is the 
only major casting method which 
can be used without basic re- 
visions for producing vacuum 
castings of iron, nickel and cobalt 
base alloys. Several years ago, 
Cannon-Muskegon Corporation 
became convinced of the promis- 
ing future of vacuum alloys in 
the investment casting field. We 
designed a vacuum furnace for 
development work in investment 
casting and for production of re- 
melt alloys. This furnace is 
shown in Figure 1. 

The production of high tem- 
perature alloys in this furnace 











Can you afford vacuum 


~ Economics of 


parallels the procedure used by 
other vacuum melters with one 
important exception: Using air 
melting equipment, a base alloy 
suitable for the particular alloy to 
be vacuum melted is prepared 
with special deoxidizing proce- 
dures. This base alloy is charged 
into the vacuum furnace; after 
melting, the heat is deoxidized 
with carbon, and for high tem- 
perature alloys, boron, aluminum 
and titanium are added as re- 
quired 

This procedure of producing air 
melted base alloy has some defi- 
nite advantages 


1, The air melted base alloy can 

be made with a shape factor 
which best suits the power re- 
quirements of the vacuum furnace 
and has the most desirable pack- 
ing factor 


2. In making up the base alloy, 

raw materials of the highest 
purity can be used with little 
regard for their gas content; for 





COMPARISON OF RAW MATERIAL FOR 
e VACUUM MELTING HIGH TEMPERATURE ALLOY | INVESTMENT CASTINGS 


—_— 


—— PRIME MATERIAL HEAT 
~~~ BASE ALLOY MEAT 
VACUUM REMELT 
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iN MICRONS 





PRESSURE 


2. REDUCTION IN HEATING 
TIME by 25 percent due to 


the use ‘of air melted alloys is 














indicated in this chart, which 
compares melting time and pres 
sures for vacuum heats of prime 


materials, base alloys and vacu 





um remelt. Vacuum remelt time 





is less than half that for melt 
ing prime material 


investment casting? Here are the facts... 


Investment Cast Vacuum Alloys 


By F. Kenneth Iverson, 


example, electrolytic chromium 
has excellent purity but has oxy- 
gen contents running as high as 
0.5 percent. If charged directly 
into the vacuum furnace, it causes 
considerable difficulty. However, 
most of this oxygen can be re- 
moved in the preparation of the 
base alloy. 


3. A material of exactly known 
gas content is charged into the 
vacuum furnace. The gas con- 
tent of different lots of raw ma- 
terials can vary considerably; 
however, in preparing base alloys, 
if good procedures are used, the 
gas content of the final material 
will be at approximately the same 
level each time, regardless of 
most variations in the gas con- 
tent of the raw materials used 9, SIX TO NINE MOLDS PER HOUR can be poured using this vacuum fur 
This provides the vacuum melter ‘ nace, specially designed by Consolidated Vacuum Corp. for investment 
with the advantage of starting casting. A 50-pound melt can be produced in 30 to 40 minutes; pressure in 
each heat with an exact known the chamber can be reduced to less than 10 microns in three or four minutes 
quantity of gas in the charge 


4, The total gas content of the 
charge is reduced appreciably 
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THIS 1S A NEW VACUUM CASTING FURNACE 
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4, WERE'S HOW THIS VACUUM FURNACE WORKS. It has been specifically 

designed for investment casting, using vacuum remelted alloy. (a) The 
charging chamber and the furnace are loaded with separate slugs of vacuum 
melted material. A hot investment mold is placed inside the chamber and the 
door is closed. (b) The vacuum is turned on and the pressure in the chamber 
is rapidly reduced to less than 10 microns. (c) The furnace charge is melted in 
approximately three minutes. The melting cycle is controlled either by time 
and power or by optical temperature readings through a 1” sight glass. (d) As 
soon as the melt is poured, the cold billet slug of vacuum melted material in 
the charging chamber is placed in the furnace. (e) After waiting approximately 
one or two minutes for the investment mold to solidify and the furnace to be 
cooled by the cold slug to a non-oxidizing temperature, the door is opened, the 
mold removed, and the cycle is complete. 


COST COMPARISON: AIR, ARGON & VACUUM INVESTMENT CASTING 





CONDITIONS: 
V/2 U8 CASTING 
. ® CASTINGS PER MOLD 
. 50% VIELO WOT INCLUDING REVECTS 
+ 3% REJECTS FOR HIGH ALLOY CASTINGS AND 185% REJECTS FOR LOW ALLOY CASTINGS. 
30% MARGIN FOR HIGH ALLOY MATERIAL AND 20% MARGIN FOR LOW ALLOY MATERIALS. 
VACUUM METAL COST~ $3.00 PER LG OVER COMPARABLE AIR MELTEO ALLOY. 
FIGURES INCLUDE DEPRECIATION AND OVERHEAD. 
VACUUM INVESTMENT FURNACE - INITIAL COST $60,000 - CAPABLE OF POURING 10 FLASKS PER HOUR 





HIGH ALLOY MATERIAL LOW ALLOY MATERIAL 
-——— wy 
VACUUM 
REMELT 


VACUUM 


ain ARGON 
REMELT 


Ain ARGON 





SBBE Si" "Bisa $35.00 | $38.00 | $35.00 |/ $28.00 | $28.00 | $28.00 
METAL COST PER MOLD 16.00 | 40.00] 40,00 3.20 | 27.20) 27.20 
} + a 4 


MELTING COST PER MOLD ae z 2.60 5.20! 9.70 2.60 5.20 9.70 | 
CLEANING CUTOFF & INSPECTION 18.00 16.00 16.00 8.00 6.00 6.00 

TOTAL cosT 71,00 96.20) (10270 66.40 72.80 
MINUS METAL RETURNS 6.24 624 624 $5 55 $5 























65.36 ol.ee 9646 67.06 72.35 
MARGIN ‘e464! 27.50 26.04 ‘3.57 '4.47 





e407 110.55 | 12540 e142 e682 
TELLING PRICE OF CASTING Saal $isi7 | 2.35 | 2220 1,07 | 1277 
INCREASE IN PRICE OVER AIR MELTING 40.3% | 47.7% 64.4%| 75.9 















































5. HOW MUCH MORE WILL VACUUM CASTINGS COST? According to this 

tabulation of costs (including depreciation of a $60,000 investment over 
a 2-year period) vacuum investment castings will run less than double the cost 
of castings produced in air 
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VACUUM CASTINGS—Continued 


by using an air melted base alloy. 
Actually, with high temperature 
alloys, the base alloy contains less 
than 1/5 the amount of oxygen 
which would be present in the 
chromium alone, if electrolytic 
chromium is used. 

The results of these advantages 
are obvious. The use of air melted 
base alloys for vacuum heats re- 
duces the melting time and pro- 
duces a more consistent product. 

Figure 2 is a comparison of 
melting time and pressures for 
vacuum heats of prime materials, 
base alloys and vacuum remelt. 
This illustrates that the use of an 
air melted base alloy reduces the 
total heat time by 25 percent and 
also allows the heat to be made 
at lower pressure levels. This 
chart also shows the savings of 
time for a vacuum remelt. The 
length of time for a vacuum re- 
melt heat is less than half the 
time required to produce from 
prime materials. 

We have poured a number of 
different mold materials in our 
vacuum furnace, including invest- 
ment molds, core sand molds, 
permanent molds, shell molds 
and others. At the present time, 
the investment mold appears to 
be the most satisfactory method f 
producing castings of iron, nickel 
and cobalt base alloys. 

This does not mean it is with- 
out problems. The most serious 
problem that we have encoun- 
tered is the outgassing of the mold 
during pouring. Even though this 
action can be quite violent, in 
most cases it does not appear to 
be due to any reaction between 
the metal and the investment ma- 
terial 

We have found several steps 
which help to reduce this diffi- 
culty 


1, Preheating the mold to a fair- 

ly high temperature (1800- 
1900 F.) under vacuum reduces 
the action, This is accomplished 
by putting the mold at 1800 F. 
into a preheating chamber, inside 
the vacuum chamber, before 
pumping down for a heat. While 
the charge is being melted, the 
mold temperature reduces to the 
temperature of the vacuum pre- 
heating chamber 


2. A second method which has 
had some advantage is to place 





a pouring cup on the investment 
mold and raise the riser 2 or 3 
inches. Even if the action is vio- 
lent, sufficient amount of metal is 
retained in the riser to produce 
a sound casting. 
3, There is some indication that 
substantial improvement is ob- 
tained by venting the investment 
mold so that the gas has an op- 
portunity to escape by other 
routes than the casting cavity it- 
self. Further work is needed on 
the exact type and location of 
these vents. 

The work which has been done 
this far on vacuum investment 
castings has indicated that little 
change is necessary in gating or 
risering techniques. Gating 
methods which produce satisfac- 
tory results under static air pour- 
ing will produce good castings 
when poured in vacuum if proper 
mold materials are used. It is 
also true that poorly gated molds 
will not be improved by vacuum 
casting. 

Not all dip coats are satisfac- 
tory for investment molds that 
are to be vacuum poured. Some 
dip coats, sodium silicate in par- 
ticular, give a violent reaction 
when heated rapidly unde: 
vacuum 

Two basic processes can be 
used for the production of in- 
vestment castings from vacuum 
alloys: 1. Remelting vacuum 
alloys under inert gas, generally 
argon; 2. Melting and pouring 
investment 
vacuum, 


Argon Remelting 


Argon remelting consists of 
having the metal completely sur- 
rounded with argon at all times 
during melting and pouring. The 
metal never comes in contact with 
air. This is not as difficult to ac- 
complish as you might suppose 
The furnace must be fairly well 
enclosed but far from air tight 
The argon is fed continuously and 


castings under 


a slight pressure of argon is 
maintained in the chamber. When 
the metal has reached the pour- 
ing temperature, the mold is 
clamped on an opening and 
purged a few minutes before 
pouring. Specific considerations 
Pro and Con are listed above. 


Vacuum Investment Casting 


Investment castings can be pro- 
duced under vacuum by starting 
with an air melted base alloy o1 
prime raw materials; melting, 
bridge-breaking, deoxidizing, 

Continued next page 








SHOULD YOU CONSIDER ARGON REMELTING? 


YES 

1, As far as equipment costs, it 

is certainly the most economi- 
cal method of producing castings 
from vacuum alloys. An existing 
furnace can be modified for argon 
melting for $400-$500. The com- 
plete equipment, including fur- 
nace and power supply, does not 
run more than several thousand 
dollars 
2. Without difficulty, production 

rates approaching those for ai 
melting can be obtained 
3. With the high temperature 

alloys containing aluminum 
and titanium, argon remelting 
provides properties which com- 
pare favorably to vacuum melted 
properties. For these alloys, the 
stress rupture life of argon re- 
melted material is in the range 
of 80 percent of the life of the 
vacuum alloy itself 


NO 
1, There is a continuous loss of 
argon which results in a high 
melting cost. The exact cost is, of 
course, dependent upon the size 


of the chamber, its air tightness, 
and the rate of argon flow 
2. Present results indicate that 
there are many alloys where 
production argon remelting re- 
sults in a substantial, if not com- 
plete, loss of vacuum melted 
properties. With some high tem- 
perature alloys which do not 
contain Al and Ti, argon remelt- 
ing has shown insignificant im- 
provement over the properties of 
good air melted materials 
3, It is difficult to control the 
quality of the argon melt. How 
does the operator know when 
the argon blanket is poor? He 
doesn't. In vacuum melting, there 
are gauges to determine the level 
of pressure and, providing they 
are accurate, the operator knows 
the condition of his melt. With 
argon remelting, the only evalua- 
tion of the condition of the melt 
is the performance of the casting 
The only method of control which 
seems feasible would be to have a 
reading gas 
conditions inside the furnace at a 
substantial increase in cost 


mass spectrometer 

















MERRIMAN BROS., INC. 
Oniginators of 


SINTERED HELICAL GEARS 
¢ POLE PIECES, SPUR GEARS, CAMS, RATCHETS, PAWLS 
AND ALL TYPES OF STRUCTURAL PARTS. 


If your present costs are high, why not see how 
MERRIMAN can offer you low cost, quality parts 


from Powdered Metal in 


BRASS, BRONZE, COPPER, NICKEL SILVER, STEEL, RON AND 
IRON ALLOYS INCLUDING COPPER INFILTRATION. 
INQUIRIES INVITED 


POWDERED METAL DIVISION 


MERRIMAN BROS., INC. 


185 Amory Street, Boston 30, Massachusetts 


New York Representative, L. W. Sage, Inc. 


* 33 University Ave., Rochester, W. Y. 


For more information circle No. 70 on the Reader Service Card 
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VACUUM CASTINGS—Continued 


making the necessary alloy ad- 
ditions, and then pouring the in- 
vestment mold. For production 
use, this requires a high capital 
investment. in an elaborate fur- 
nace having bridge-breaking 
equipment, mold heating facili- 
ties, additions mechanisms, and 
the other gadgetry associated with 
the complete melting and re- 
fining of a vacuum alloy 
Investment castings can also be 
produced economically and ef- 
ficiently by remelting vacuum 


alloys. No additions are neces- 
sary. The alloy is merely remelted 
under vacuum conditions and 
poured into the investment mold 
Both vacuum systems have the 
obvious advantage over argon re- 
melting, in that they can be used 
with all vacuum melted alloys 
and full advantage of vacuum 
melted properties is obtained. The 
vacuum remelting process has 
several additional advantages: 
1, As shown in Figure 2, a 
vacuum heat made from prime 
materials requires twice the melt- 
ing time required for vacuum 





BADGER quality makes your 
product more competitive! 


i ; gua 


DIE CASTING CORP. 


201 WEST OKLAHOMA AVE 


MILWAUKEE 7, WISCONSIN 
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remelting. This, of course, means 
that with the remelting process, 
the vacuum equipment operates 
at twice the efficiency and pro- 
duces twice as many castings 
2. It is possible to design a fur- 
nace specifically for invest- 
ment casting by vacuum remelt- 
ing. Such a furnace would have 
a cost far below the price of the 
complete vacuum processing unit. 

Figure 3 shows a 50-lb. vacuum 
melting furnace for investment 
casting. This furnace is designed 
for development and semi-pro- 
duction. The chamber pressure 
can be reduced to less than 10 
microns in three to four minutes 
Powered by a 30 KW generator, 
fifty pounds can be melted in 30 
to 40 minutes. The furnace is 
fully equipped for basic vacuum 
processing. There is an additions 
mechanism, immersion thermo- 
couple and sampling arrange- 
ments, and provisions for pre- 
heating and cooling molds. The 
vacuum chamber can accommo- 
date two or three investment 
molds. In production, the furnace 
can produce six to nine molds 
per hour, depending on the raw 
materials used. This furnace sells 
for approximately $15,000, ex- 
clusive of power supply. 

For the past year, we have been 
talking with vacuum equipment 
suppliers in an effort to obtain 
for the investment caster a fur- 
nace specifically suited for the 
vacuum remelting process. Fig- 
ure 4 shows the basic features of 
a new furnace designed around 
these principles 

The following are features of 
this furnace: 

1, This is a rapid pumping, high 

powered furnace using a 
vacuum melted alloy, capable of 
pouring 10” x 10” x 10” molds at a 
rate of eight to ten molds pet 
hour. 

2. The 8-lb. furnace and the 
charging chamber accommo- 
date slugs 21%” in diameter by 6” 
long; or 2” in diameter by 8” long 
Billet slugs of this size are 
presently obtainable from vacuum 
melters 
3, The investment casters’ pres- 
ent generating equipment may 
be applicable 
4, The cost except for power 
supply, is in the range of 
$5,000-$8,000 


How Much Will Castings Cost? 


Certainly, the most important 
question is: What is the final 
casting to sell for, and what is the 
future? 





Figure 5 is a cost comparison 
among air, argon 
vestment casting. 
conservative, we have based the 
vacuum portion on equipment 
currently available and not on the 
low cost remelt furnace previous- 
ly discussed. 

Costs vary greatly in the in- 
vestment casting industry. The 
figures here are not necessarily 
representative of the industry as 
a whole. They do, however, rep- 
resent the costs of some specific 
investment casters, Individual in- 
vestment casters with different 
costs can use this basis to figure 
what their increase in price would 
be with the 
melting 


and vacuum in- 
In order to be 


vacuum or 
process 


argon 


The vacuum melting cost may 
seem high, but, remember, it is a 
conservative estimate and 
cludes the depreciation of the 
$60,000 investment over a two- 
year period on a one-shift basis 

The cost 
the 
jection 


in- 


comparison is made 
basis of a re- 
rate, regardless of the 
method of melting. If the majority 
of the investment re- 
jections are due to imperfections 
in the pattern or mold, they will 
not be reduced by vacuum melt- 
ing. For those cases where a high 


on constant 


casters’ 


percentage of the rejections 
due to the metal itself, there may 
be a significant improvement. In 
some the due to 
reduce rejection rates may permit 
the vacuum sell fo 
the same price as the air casting 

The outstanding fact from this 
cost comparison is that vacuum 
investment castings will not 
necessarily sell for three or four 
times, or even twice 
the air melted castings 


are 


cases Savings 


casting to 


the cost of 


There are real possibilities for 
the future: 
1, The low cost vacuum remelt- 
ing furnace will certainly re- 
duce the melting cost 
4 The vacuum alloy processo! 
will develop more efficient and 
economical methods of produ 
with a corresponding de 
crease in basic alloy price 
3. Programs have 
initiated to 
value of gates, 


tion 


bec n 

the 
risers and sprues 
from vacuum investment castings 
There is every reason to believ 
that the price for vacuum metal 
returns will be substantially 
above the air metal returns price 

The day is rapidly coming when 
the vacuum 
will sell for 
more than the air 


already 


determine 


investment 
than 


melted casting 


casting 


less one-third 


POWDERED METAL PARTS 


precision made from exclusively formu- 
lated non-ferrous Sintroloy and Ductiloy 
are molded to close tolerances, thereby 
eliminating machining of intricate shope 
and high scrap loss. 


Perhaps we may be able to help you 
solve specific parts problems. Get in 
touch with National Molded today for 
prompt attention. 


Write today for detailed information and 
free literature on cost-saving standard 
bearings which are available from stock. 


NATIONAL MOLDED PRODUCTS, INC. 


40-42 S. ST. MARYS ST. Ld 


ST. MARYS, PA. 
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| necessary wear 


| less steel assures the 
casting plunger ring 


THIS 
PLUNGER RING 


CAN 


SAVE 


YOU MONEY 
oce PERE 
and 
Eliminate 
Lost Production 


UN-BREAKABLE 
TEMPERED and TREATED 


STAINLESS STEEL 
DIE CASTING 
PLUNGER RINGS 


@ The response two Pre 
Casting 


cision 6 Seainless Seee!l Die 
Rings 
customers in 5 months 


has been tremendous new 
The reasons are obvious 


Un- Breakable 
tempered 


Precision 
made of 
They are 
grain, flawless stainless steel 
cifically for die casting machine 
Precision Stainless Steel P 
to 8 w 10 times the 
Produced under the exacting 
uniform tension and resiliency 
ing, un-breakable and heat 
make it possible for plunger 
tolerances to be 


Plunger Rings are 


und treated stainless steel 


wrought, wot cast, trom dens fine 


Engineered spe 
applications 
unger Rings give up 
average life of other rings 
most methods 
with long wear 
resistant qualities 
groove and sleeve 
greater, thus eliminating un 
Precision Rings are designed to 


allow for expansion under extreme heat and 


this feature with the characteristics of the stain 
finest, most dependable dic 
mack 


Rings can be 
“4” diameter up 


supplied in widths trom 
Ihey can be made wo special 
diameters 


Writ 


stainless steel dic 


and widths 


for Precision’s special bulletin on the 

casting plunger rings 
Precision's Engineering Department will 

gladly make recommendations 


on rings tor your 
die casting plungers 


PIG TOD RIG GS, 


4416 


Soles Offices INDIANAPOLIS 
LOS ANGELES 


NEW YORK 


CHICAGO 
SAN FRANCISCO 
PHILADELPHIA 
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Now-for 
the first time 





PLASTER MOLD CASTINGS 





SILICON BRONZE is the alloy used for this smooth-surfaced housing for 


coin-operated lock. The welded rear plate on the old type housing is indicated 


a 0) LEAKS at “A”; plaster mold casting is at left 





EXPENSIVE Redesign Saves Six Machining 
EQUIPMENT | And One Welding Operation 


with 
TITANIUM peng mold castings have 3. Drilling the pass cylinder 


saved a number of machin- hole in the upper face of the 
MASTIC ing operations for The Nik-O housing, 
Lok Company of Indianapolis 
ay Ind. In production of the hous- 1. Machining a “dutchman” slot 
For repairing cracks, holes, deep ing for one of their coin-operated in the pass cylinder hole, 
pitting — even pin holes in cor- locking devices, the company has 
rosion resistant fittings, pump made good use of a silicon bronze 5. Machining the top catch on 
parts, boilers, vessels, reactors, plaster mold casting, produced the inside of the housing to hold 
ote Tamps tn ike putty—may he for them by Ohio Precision Cast- the mechanism assembly plate in 
3 : ings, In position 
cut, sanded, polished. Has the Met only does thie casting 
inherent corrosion resistance of eliminate six machining opera- 6. Cutting and fitting an in- 
Titanium powder, if properlyused, | tions that were previously re- sert for the back of the housing 
quired, but it also saves a weld (See “A” above) 
Contains Unifide® ing operation and simplifies sur- 
Titanium Powder, 99+% pure face preparation prior to chro- 7. Brazing or welding the rear 
Aveilable on a trial basis: mium ating ge vageanseane plate in position 
can now be cast within requirec 
1 Jar — $ 7.50 Postage Prepaid tolerances The new casting method used 
2 Jars — $10.00 Postage Prepaid Here are the operations which to produce this housing has made 
GUARANTEED C. H. Wasson, plant superinten- it possible for the company to 
dent at Nik-O-Lok reports have obtain high quality parts, cap- 
re, repair, maintain been eliminated by the plaste: able of withstanding very severe 
corrosion resistant mold casting duty, at minimum cost. The 


NEED Titanium Mastic 





undercut interior portion can be 





oted on request 1. Beveling the coin slot cai Gan’ cent” Tete sie 
UNITED INTERNATIONAL RESEARCH, INC. | 2. Beveling the “Vacant” and ability of plaster mold casting to 
38-15 30th Street, Long Island City, N.Y. | “In Use” openings, solve difficult coring problems 
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HEDGE TRIMMER 


continued from page 56 


Here the requirements clearly 
indicated a heavy shell with cast 
iron end bells. Such a construc- 
tion was far to heavy and costly 
for the intended use and selling 
price. As an alternative, the pos- 
sibility of deep drawn steel cups 
was considered. To secure the re- 
quired rigidity required a stock 
thickness greater than could be 
drawn economically. Another 
problem with a deep drawn 
structure was to provide the 
necessary ventilation without re- 
quiring an expensive assembly 
operation to install the necessary 
screening 

The 


these 


very natural result from 
considerations was a 


With this 


every 


zine 
cast method 


fabrication, 


die 
of 


feature 


case 
desirable 
could be incorporated 
The total weight of the case could 
be kept very low by casting thin 
wall shells but which 
sufficiently rigid. All 
mounting ventilating 
be 


manne! 


still 
necessary 
holes 
suc h a 
the 


and 
cored and 


that 


could in 


screens ove! 


Aer 


PRECISION NON-FERROUS 
PERMANENT MOLD 


ASTINGS 


Bronzes, Manganese | 
Yellow Brasses, Ber- : 


Copper and Aluminum 
Alloys 


our Engineering De- 


are 


/ 


4 


fi 
q 











ventilating ports are easily in- 
stalled without a difficult assemb- 
ly operation. 

Further, practically every ma- 
chining operation on the motor 
case was eliminated through the 
use of die castings 

Surface finishing also presented 
a problem. Since the trimmer is a 
consumer item, eye-appeal is es- 
sential. The entire trimmer is 
finished in a gray metalloid baked 
enamel. With die cast parts, this 
finish can be applied to the as- 
cast surface without any sanding, 
buffing polishing. With any 
other method of fabrication, the 
would to be at 
least ground and sanded before 


or 


surface have 


the enamel could be applied 


TITANIUM POWDER 


continued from page 43 


H W Dodds. the 
process consists of filling a graph- 
ite mold to the 
contour with a weighed 
of powder, the mold 
and plunger then being installed 


ported by 


machined de- 


sired 
amount 
in a 


vacuum sintering furnace 


as shown on page 43. After the 


9K 


lary 7 
LNCS 


furnace is sealed and evacuated 
9 


to 1 or 2 microns the compact is 
heated to 850-900 C 
pressure is applied through the 


Hydraulic 


top of the furnace and the pow- 
to maximum 
1.52) 


production a press 


der is compacted 
density 
For 
forming 
this 


into a 


(sp gi 
volume 
operation 1s used In 
charged 


‘ old 


bri 


process powder is 
tool-steel 
pressed at 50 
After 
vacuum at about 1000 C the com 
to 


press 


die and 
100 tsi 


stati 


into a 


quett sintering in 


cold-press formed 


A 


follow 5S a 


pact is 


rough shape second 


forming second anneal 
and following a third anneal the 
light 
chining operation to produce the 


The 


part requires only a ma- 


finished final density 

is 4.52 
Robins 

G.E.C. Re 


England 


part 


ol 
Laboratories in 
that ol 
titanium hydride in compacts re 
sulted 
sintering 
Titar 


sintered 


Pitkin and Jenkins 
search 
found the use 
in greater densification on 
than did titanium pow 
hydride 
1200 
97 
To 


with coarse 


de jlum compact 
1200 C 


US 


vacuo at 
ol 
theoretical 


in 
attained densitic 
ol 


mila 


per 
at hic ve 


cent 


densification 


Aluminum DIE CASTINGS UP 10 30 LBS.' 


1000 Ton H.P.M 


Uniform, accurate, precision made castings 
to your exacting specifications! 


Plunger 
Diameter | 


2" 
2\/4' 
2/7," 
2%," 
3" 


Total 
Stroke 


E fective 
Stroke 


| 2a 
24” 
24” 
24" 
24" 


22" 
22" 
22" 
22" 
22" 


22"' Hroke 
24 
‘4 


1,000 Ton Clamping Pressure 


Injection 9 Below Center x 54 


Capacity 


6.9 
8.7 
10.3 
13.0 
154 


Minimum Die Thickness 


Platen 


(With special emphasis on thin wall distribution) 


| Projected Area 


Pressure on Metal Percent Fluidity 


(2100) Line Pressure 


0°. 
130 
160 
200 
240 
310 


| 


31,500 
25,000 
20,000 
16,500 
13,000 


65 
60 
100 
120 


155 225 


(with proportionate data changes up to 30 Ibs. capacity) 


48 
Size ’ 


Daylight Between Platens 
x3 Between Strain Bars 


Multiple Cavity Economy Effective in Small Castings 


This machine is equipped with ‘nitrogen over oill'' providing extremely high injection speed 


WRIGHT ENGINEERING & SUPPLY CO. pitt? tAsness 


DENVER, COLORADO 
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speaking of quality... 


a 


\ ) . 
or ceenncee 4 


For Outstanding Structural Parts, Porous 
Media and Self-Lubricating Parts Requiring 
Any or All of These Properties 


SUPER-CORROSION RESISTANCE 

HEAT RESISTANCE 

HIGHER DENSITY 

HIGH DEGREE OF HARDNESS 

WRITE TODAY FOR FULL DETAILS HIGH IMPACT STRENGTH 
HIGH TENSILE STRENGTH 


ALLOY METAL POWDERS, INC. 


producers of 
prealloyed metal powders and pigments 
234 EAGLE STREET & BROOKLYN 22, NEW YORK 


9 Standard AlS$i 


Alloys To Choose From 








kvadiheny is no barrier to 


Avante 





Zinc and Aluminum die 


casting creative engineering 


Manufacturers of fine appliances 

for homes, business and industry 

’ across the nation take their die 
hese symbols ore your 

assurance of highest quality casting problems to Advance 

zine and aluminum alloys That extra measure of 

under ASTM standards creative engineering and 

oe production skill Advance 

: assures, can be yours, too 





Write or phone Advance 
today if you need 























—— @ to design new products 
* to redesign existing 
™ products 
@ to improve your market 
position 





ADVANCE TOOL AND DIE CASTING COMPANY 
35 years of service to industry 
3760 North Holton Street 
Milwaukee 12, Wisconsin 
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TITANIUM POWDER—Continued 


titanium powder required two 
cold-press-plus-sinter operations 
aiter the initial compact sinter 
treatment. Even then the maxi- 
mum reported density was 96.4 
percent of theoretical. Similar be- 
havior has been reported for 
zirconium hydride by Hausner 

The Utica Drop Forge Cor 
poration announced in 1953 a 
method of compacting carbides 
as well as titanium and zirconium 
powders whereby 99.9 percent of 
theoretical density is obtained in 
only one press and sinter opera- 
tion. Moreover, the density of 
the part was uniform even. for 
complicated parts having under 
cuts, screw-threads, et 

Very little grinding, if any, 
was necessary to finish the part 
Tolerances of 0.008 per inch for 
titanium powder compacts were 
reported. The pressure used was 
about 25 tsi and the sintering 
temperature was 2100-2200 F 
The key to the success of this 
very promising development is 


in the compacting of the powder 
which has not yet been revealed 
due to patent considerations. It 
would also be important to know 
the extent of pick-up of oxygen 
and nitrogen at such high sinter 
ing temperatures 

As can be seen, the principal 
drawback in titanium fabrication 
is its high reactivity which re 
quires the use of protective at- 
mospheres. A method which does 
not require the use of a vacuum 
has been proposed in a patent by 
D. W. Rostron who sinters the 
compacts in the presence of an 
alkaline earth metal more re- 
active than titanium. He reports 
that calcium is preferred, but 
that magnesium, lithium, stron- 
tium and barium may be used 
The compacts may be sintered 
while submerged in molten cal 
cium or in a calcium vapor at- 
mosphere. Little reaction with 
calcium is reported 

In the light of the recent de- 
velopments in titanium powder 
metallurgy and the possibility of 
further expansion, H. W. Dodds 
suggested the possibility of re- 
examining the long sheath work- 
ing technique as well as the in- 
creased search for further in- 
ventions in titanium powder 
metallurgy techniques. 

An evaluation of properties, 
uses and economics of titanium 
powder metallurgy parts will be 
given in the concluding paper 
of this series 





INTERNAL SPHERICAL SEAT is formed in this die casting 
for a self-aligning bushing, without the use of loose cores 
Interlocking cores in cover and ejector halves provide 
portions of the curvature in each quadrant. At right is 
shown method of inserting bushing retainer into flanged 
bearing block 


Internal Undercut ... Without Loose Cores 


eigenen an undercut interior in a die casting 
A Without loose cores or angled core pulls is a 
neat trick. Yet it is being done to produce a one-piece 
housing for a self-aligning bushing ... with a 
spherical seat for the bushing retainer 

The flange-mounted pillow block consists of two 
zinc die castings and a porous bronze bushing. By 
some ingenious die design, the spherical seat is cored 
without loose pieces in the die at the Congress 
Drives Div. of the Tann Corp 

To secure self alignment through a wide solid 
angle a spherical member riding in a spherical seat 
is the natural solution. The use of a die cast bearing 
retainer with a spherical outside shape and a straight 
bore is a fairly obvious method of holding costs as 
low as possible, but the flanged member with the 
spherical internal seat, is an example of the high 
degree of flexibility of the die casting process 

In designing the flanged seat, one would be in- 
clined to use two castings. The piece could be split 
along the major diameter of the sphere in a plane 
parallel to the flanged base, or it could be made 
as two castings that are mirror images of each 


made as two castings that are mirror images of each 
other with the joint along a center line at right 
angles to the base. In either case, some provisions 
would have to be made to fasten the two parts to 
gether. The casting and trimming operations in this 
case would be increased due to having twice as many 
pieces to handle. A machining operation would be 
added, screws or bolts would have to be provided 
and an additional assembly operation performed 
For any service requirement to which this pillow 
block should be put, only one-half of the spherical 
seat is required. Since this gives adequate support 
it is then possible to design casting dies with inter 
locking cores so that both a straight and spherical 
section are formed. The spherical section on each 
core member is one-fourth of the spherical surface 
thus making it possible to pull the cores since there 
are no undercuts or re-entrant curves. Further, by 
making the length of the | hing retainer slightly 
less than the chordal length, along the major di 
ameter! of the curved quadrant it becomes por 
sible to assemble and disassemble the unit as shown 


above 
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CONCENTRATING MILL. One of the key factors in American Zinc’s widespread mining and milling opera 

tions. In Tennessee, American Zinc also owns and operates mines in Jefferson 
MASCOT, TENNESSEE County. It is here that one of the largest known reserves of zinc in the United 
States is found.(in excess of 1,250,000 tons of recoverable zinc, proven, with 
additional large reserves indicated). Other company-owned and operated mining 
properties are located at Platteville District, Southern Wisconsin; Metaline Falis 
District, Eastern Washington; and Picher field of the Tri-State Area (Missouri 
Kansas Oklahoma). For the complete picture, see map above 


PRODUCERS OF 


ALL GRADES OF SLAB ZINC 





ZINC ANODES (Plating & Galvanic) 
METALLIC CADMIUM 

SULPHURIC ACID 

LEAD FREE and LEADED ZINC OXIDES 
ZINC CARBONATE 

GERMANIUM DIOXIDE 
AGRICULTURAL LIMESTONE 


CRUSHED STONE 


ompany 


Distributors for AMERICAN ZINC, LEAD & SMELTING COMPANY 


Columbus, Ohio ¢ Chicago ¢ St. Louis ¢ New York ¢ Detroit ¢ Pittsburgh 
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on NEW PRODUCTS AND DEVELOPMENTS 


Want complete details on these announcements? Use the 


Reader Service Cards. You'll find them facing page 16 of this issue 


POWDERED METAL COMPOSITION FOR GENERAL BUSHING APPLICATIONS 


A new powder metallurgy com- 
pound developed for the production 
of low cost, oil retaining bearings 
has been made available for general 
use 

The new product is said to bridge 
the gap between the sintered iron 
products and sintered bronze prod- 
ucts that have been made for several 
years by the company. Composed of 
approximately equal parts of iron 


THREADED INSERTS SPECIFICALLY FOR DIE CASTINGS 


,5888 


Threaded inserts designed specifi 
cally for die castings and other soft 
materials where strong threads are 
required have recently been an 
nounced. These inserts are designed 
to be molded directly into the part 
and require no secondary operations 
for inserting or locking 

The inserts are knurled to pre 
vent rotation, and hold them in 
place; additional strength against 
pullout is obtained by two circular 
relief bands on each insert. Thread 
sizes currently available are from 


No. 2 to %” in both NC and NF 


ind bronze, it combines the economy 
and strength of iron with the anti 
friction and long-life properties of 
bronze 

While primarily intended as a low 
cost, general-purpose bearing ma 
terial, it can also be fabricated into 
sintered structural parts 

Boundbrook Ojl-Less Bearing Co 
For more information, circle No. 196 


on the Reader Service Card 


The insert are made in two 
eries: tapped straight through and 
blind. Class 2 threads are standard 
but class 3 is available on order 
All inserts are free of chips, and 
accurate hole sizes are maintained 
to facilitate mounting on pins of the 
molding presses 

The standard inserts are of brass 
but inserts of steel, aluminum and 
stainless steel are available if de 
sired 

Standard Insert Co 
For more information, circle No. 197 


on the Reader Service Card 


SMALL PARTS CONVEYORS MOVE DIE CASTINGS FROM CASTING MACHINE 


UNIVERSAL ABRASIVE MACHINE DOES ALL BELT OPERATIONS 


An easily maneuvered conveyor, 
called The Partsbelt, has been intro- 
duced, designed specifically to handle 
small parts such as die castings, 
stampings, plastic moldings and screw 
machine pieces from the press or 
forming machine into the tote box, 
bin or continuous conveyor 

Available in lengths of 4, 6 and 8 
feet and three widths, the conveyor 
operates at a speed of 76 feet per 
minute one way. It is driven by a 


A new abrasive belt machine is 
said by the manufacturer to perform 
any of the basic abrasive belt ap- 
plications found in a_ grinding, 
polishing or deburring department 

The extension arm assembly can 


1/3 HP gear-head motor, single or 
three phase, with control switch and 


cord 


It is adjustable by one man, and can 
be set level 18” to 31” or at slopes to 
60 degrees. Built entirely of steel, it 
has two 5 inch wheels for easy mov 


ing 


Standard Conveyor Co 
For more information, circle No. 198 
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be rotated a full 360° on the motor 
hub for the most convenient operat 
ing position for the various ap 
plications 

Other operations that can be per 
formed only on this machine are 
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NEW PRODUCTS—Continued 


CUTTING OIL 
- +» reduces machining costs 

With the introduction of a new 
cutting oil a direct reduction in 
processing costs in a wide range 
of cutting, boring, and broaching 
operations is reported to be pos- 
sible. The new material is a solu- 
ble oil, a heavy-duty emulsive 
coolant formulated with extreme 
pressure properties, 

The product is easy to handle 
and prepare for production runs. 
It mixes readily with temperate 
water, either hard or soft, pro- 
vides a highly stable emulsion 
and has excellent rust inhibiting 
properties 

The Texas Co, 

For more information, circle No. 212 

on the Reader Service Card 


COPYING SHAPER 
. « « Is template controlled 

A new hydraulic shaper that is 
template controlled for machin- 
ing external contours has been 
introduced. 

According to the distributor of 
the machines, such parts as 
splines, contoured punches, ex- 
ternally contoured sections, metal 
removing electrodes or punches, 
short-run contoured pieces and 


others are quickly and accurately 
made with set ups no more com- 
plex than those on a conventional 
shaper 
Holler, Inc. 
For more information, circle No. 213 
on the Reader Service Card 


MILLING MACHINE 
. ++ has hydraulic depth 
control 

A newly designed milling ma- 
chine, called the contourmaste: 
has been introduced. In addition 
to the standard manual and 
power table feeds, this machine 
is equipped with a hydraulic 
depth control making it partic- 
ularly suitable for die-sinking 
operations 

The machine is of the knee- 
and-column type of structure, 
being truncated to 
turret-like swivel 
mount for the cross sliding ram 
which carries the spindle head. 
This swivel ‘mount permits a 
shaping attachment, carried on 
the rear of the cross ram, to be 
instantly swung into position over 
the work-piece for shaping or 
slotting operations. 

The Cincinnati Milling Machine Co 

For more information, circle No. 214 

on the Reader Service Card 


the column 
provide a 





UP TO FULL 


Qo. 


SHOT CAPACITY 


Over 1100 
Free Cycles 
Per Hour! 








Reduce Costs— 


electric cyclin 


nesium 


complete date on all models. 


1521 Thomas S¢., Chicago 22, Ill. 





Speed up Production—Iincrease Profits! 


Now you con run high grade castings, up to 2'/, Ibs., at high speeds and 
low operating costs. Actual tests operating 8 hours a day, 5 days a week, 
show total cost of gas and electricity of ONLY 17c PER HOUR! a 
Outstanding features include—all steel welded construction—automatic ° GREER " 
at high speed—17% «x 17%" die platens—4//,"" die stroke 
—highest grade controls and vaives mounted for easy maintenance and 
accessibility—a complete package with self contained unit 

Available in Alr or Hydraviically operated plunger gooseneck type for 
tinc, tin or lead, or, cold chamber type for aluminum, brass and mag- 


Write for Free illustrated folder containing 


AMERICAN DIE CASTING MACHINERY CO. 


PHONE: Armitage 6-3334 





HERE IT 1S! ° cw SPEED 
DIE CASTING MACHINE 












COMPONENTS 
(Standard Equipment) 

« VICKERS 
Accumulator 
NORTH 
AMERICAN 
Blower 
SQUARE-D 
Electrical Controls 
MARVEL 
Synclinal Filters 
and other high 
grade and na- 


tionally known 
brands 
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formed contact wheel grinding op- 
erations on a contoured piece; flat 
grinding application on a platen; 
direct contact wheel grinding op- 
eration with a work rest; grinding 
or polishing operations on a hard- 
to-get-at area with interference- 
free idler contact roll. 

This multi-purpose unit is of rug- 
ged construction, with a totally en- 
closed motor, sealed ball bearings, 
automatic spring loaded belt tension- 
ing and positive belt tracking. By 
speeding up many grinding, polish- 
ing and deburring jobs, the machine 
is said to cut production costs. 

Curtis Machine Corp. 

For more information, circle No. 199 

on the Reader Service Card 


BUFFING AND POLISHING 
LATHE 
. . » features wider swing 

A two spindle, variable speed buff- 
ing and polishing lathe with a wider 
than normal swing has recently 
been announced 

The new lathe has a 
from the side of the base to the face 
of the inner flange instead of the 
12” swing of conventional lathes. 

The two spindles operate inde 
pendently, each having its own mo 
tor and variable speed control. This 
added flexibility permits work at 
a single lathe by two operators who 


swing of 20 


can change wheels or vary speeds 
without interfering with each other 
Down time on the machine is, thus, 
materially reduced. Each operator 
has a full 5, 7% or 10 HP on each 
wheel. Spindle speeds can be 
changed while the lathe is running 
Hammond Machinery Builders, Inc 
For more information, circle No. 20! 
on the Reader Service Card 


ABRASIVE-LOADED BUFF 
. . « cuts finishing costs 

A sectional, impregnated abrasive 
buff for both ferrous and non-fer- 
rous metals is said to reduce finish- 
ing costs materially. Since the abra- 
sive cake and compound used in 
non-impregnated buffs ranges from 
12 to 24 times the cost of the buff 
itself, this new impregnated unit is 
reported to make a major attack on 
this cost item. 

The new buffs are made of spe- 
cially-tested bias cut cloth, impreg- 
nated with selected abrasive grains 
bonded throughout its entire con- 
struction. With this construction the 
new buffs are said to be competitive 
to sisal buffs, in the finer grit sizes, 
for normal cutting-down operations 
such as to prepare surfaces for color 
buffing, plating, etc. In the coarser 
grit sizes they are competitive to 
set-up wheels, coated abrasive belts, 
Tampico brushes and other polish- 
ing and buffing devices 

The Carborundum Co. 

For more information, circle No. 202 

on the Reader Service Card 








1000-TON DIE CASTING MACHINE FOR GENERAL USE 





SHELL CORE & MOLD BLOWING UNIT UP TO 90 CYCLES PER 





LINE OF BUFFS CUT & COLOR 





POLISHING, GRINDING WHEELS 





A new 1000-ton die casting ma- 
chine, capable of injecting up to 49 
pounds of zinc or more than 14 
pounds of aluminum, has been intro- 
duced. The large Model BH-60 weighs 
more than 79,000 pounds, and has 10” 
thick solid die plates, each weighing 
over 10,000 pounds 

These die plates, measuring 72” x 
54”, provide die space of 40” x 32” 
clearance between tie bars. Die open 


A completely automatic machine 
that blows and cures smooth, pre- 
cision cores, both solid and hollow, 
along with shell molds, has been 
developed. 

The new machine operates at 50 
to 90 cycles per hour. The 
matic cycle is said to assure uniform 
quality production, with 
unskilled operator. Coating and cur 
ing times are adjustable and 
tern temperatures thermostati- 
cally controlled and 


auto- 


even an 
pat- 
are 


Core boxes 


SIMULTANEOUSLY 


Fast, thorough cutting and color- 
ing of intricately contoured surfaces 
is provided by a new line of cloth 
and sisal buffs 

The new buffs can be used in a 
wide range of heavy and medium 
metal finishing processes according 
to the manufacturer. They will cut 
and color metal in a single opera- 
tion, due to their design and mate- 
rials of construction 

Made in two types, the buffs uti 


FOR PORTABLE HAND TOOLS 


A new line of small “PG” wheels 

designed for polishing metal with 
portable hand tools has been an 
nounced. 

The wheels, which have the same 
basic design as the company’s large 
polishing and grinding wheels are 
composed of die-cut pieces of coat- 
ed abrasive cloth, bonded with resin 
and locked into a hub 

The new wheels are particularly 
suited for work in the appliance, 
stainless and sheet steel fabricating 
metal polishing, plating and tool and 
die industries. They replace small 
set-up wheels 


ing stroke is 24”, adjustable for less 
stroke if desired 

New hydraulic system provides an 
extremely fast operating cycle, up to 
eight free cycles per minute with in 
jection pressures up to 32,000 psi and 
injection speeds up to 1000 fpm 


Kux Machine Co 
For more information No 
on the Reader Service Card 


203 


circle 


HOUR 


molds are the split type, independ 
ently gas heated 

The machine, complete with con 
trol panel, requires only about 7° x 
7’ floor space. Maximum box size is 
14” x 10” x 24”, maximum draw 5 
maximum 
pounds A large r model is also avail 
able which handles 20” x 38” x 10 


core or mold weight 16 


core boxes 
Sutter Products Co 
For more information, circle No. 200 


on the Reader Service Card 


lize double-folded tufts to provide 
maximum cutting 
tain compound at the leading edges 
and on the buff circumference. Tufts 
are staggered in a double row 
around the buff to prevent streak 
ing. The such that 
the buffs are self ventilating, insur 
ing cool operation 
Hanson-Van Winkle-Munning Co 
For more information, circle No. 204 
on the Reader Service Card 


surfaces and re 


construction is 


uited for polishing soft metals such 


small wheels are especially 
the coat 


filled 
and the backing 


as lead and solder becaus« 


ed abrasive cannot become 
The mineral grains 
wear 
always new 


This action assures 


away together, presenting an 


the 


a constant pol 


surface to work 
ishing pattern, since mineral grain 
and the 
the 


never become dull 

cut is constant 

the wheel 
Minnesota Mining & Mfg. Co 
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rate of 


through life of 
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NEW PRODUCTS—Continued 


HEAVY DUTY TAPPING 
- « « with small drill presses 


By using a planetary gear ar- 
rangement which reduces the tap 
speed to 1/3 of the spindle speed, a 
new tapping head is said to be able 
to do extra heavy tapping on small 
drill presses 

Because of the reduction gearing 
arrangement used, the torque need- 
ed for tapping up to and including 
4" -diameters in steel can be se- 
cured on small drill presses 


The unit is equipped with a visi- 
ble grip tap chuck which can ac- 
commodate any standard tap or but 
ton die holder 

Ettco Tool Co., Inc. 

For more information, circle No. 205 

on the Reader Service Card 


MINIATURE CONNECTOR 
. » « for thermocouples 


A new, miniature screw type con 
nection head for thermocouples 
electric heating elements or swaged 
magnesium oxide insulate conduc 
tors has been announced 

Stem sizes adaptable to the new 
connector head are 1/16”, 1/8”, 3/16” 


‘More Efficient Production, 


Better Product Performance 
yr Costs.-- 


are reasons why SCOTT-ATWATER 
uses ACCURATE die castings 


® Because of their uniformity and light weight, ACCURATE die castings greatly 
reduced the time required for handling and assembly, Cast to close tolerances, they 
reduced of eliminated machining operations, special tooling and scrap loss. In 
addition, a more dependable and efficient motor was produced with die castings 
that have high strength-light weight properties and are non-porous and leakproof 
Perhaps you too, can improve your product and profit picture with ACCURATE 
die castings. Write, wire or phone if you have a parts problem demanding im- 


mediate attention. 
ALUMINUM + ZINC * 


MAGNESIUM DIE CASTINGS 


ACCURATE DIE CASTING CO. 


a ae ee oe ee oe: 


CLEVELAND 4 OHIO 
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and 1/4”, These new sizes will pro- 
vide a screw-type connection be- 
tween the small gaged thermocouple 
wires and the larger gage lead 
wires. All sizes are made in two 
models, plain and with angle brack- 
et. Operating temperatures range 
up to 500F 
Stress and vibration of the con- 
ductor is eliminated by transferring 
the load to stem or bracket. Con- 
nector fastens to the stem by a col- 
let type fitting that can be easily 
assembled or disassembled at the 
point of installation. Wire connec- 
tions are made under large headed 
crews 
The Marlin Mfg. Corp 
For more information, circle No. 206 
on the Reader Service Card 


COLLET CHUCK 
... for fast, accurate chucking 


Designed for shank type tools, a 
new chuck is now offered that 
said to allow faster grip and releas 
and more accurate chucking of 
shank type cutting tools 

These new chucks can apply a 
powerful, accurate centering fit to 
tools simply by twisting the thread- 
ed lock-and-eject nut. This draws 
a split collet with a tapered OD in- 
to compre ion against a mating 
taper on the ID of the chuck. The 
lock-and-eject action of the chuck 
greatly reduces the time needed to 
make a tool change 

Scully-Jones & Co 

For more information, circle No. 207 

on the Reader Service Card 


DUST COLLECTOR 
. . » utilizes water mist 


Engineers concerned with dust re- 
moval from the air now have a new 
type of dust collector available ac- 
cording to the manufacturer. In- 
stead of depending upon mechani- 
cal means of removing the dust from 
the air, the new collector mixes 
atomized water with the dust laden 
air. The dust is transferred to the 
water and separates out with it 

Dust laden air enters the collec- 
tor and expands in the inlet chamber 
The reduced velocity allows the 
larger particles to separate out and 
be collected as a wet sludge. The 
finer particles, still suspended in air 
pass through venturies where atom- 
ized water is mixed with the high 
velocity air. On expanding in the 
final collecting chamber the dust 
laden water separates out and is re- 
moved. Special surfaces in the dis- 
charge chamber against which the 
dust, air, water mixture impinges 
aid in the separation. The cleaned 
and washed air is then discharged 
from the collector 

Pangborn Corp. 

For more information, circle No. 219 

on the Reader Service Card 








OPPORTUNITIES tablished a scholarship program 


LEPEL HIGH FREQUENCY CONVERTER _—?. engineering at the University of 
jobs & equipment FOR SALE: 30 KW excellent condition Toledo, This is part of an educa- 
Heat treating furnace 8 x 12 x 20 com tional plan to help meet a critical 
plete with automatic controls good con shortage of trained manpower in 
Opportunities rates: $20 for dition. New Optical pyrometer 1400 to the fields of chemical, electrical 
the first column-inch; $15 for 3400 degrees. Write Box No. 6256. and mechanical engineering, and 
each additional column-inch engineering physics 
payable in advance. To answer The scholarships are open to 
box number advertisements, high school graduates in the vi- 
address responses to the box OFFER SCHOLARSHIPS cinity of Toledo, Ohio; Grand 
at Precision Metal Molding, Joseph A. Martino, president, Rapids, Michigan; Pottstown 
812 Huron Rd., Cleveland 15, National Lead Company and Dr Pa.; and Batavia, N. Y 
Ohio Asa S. Knowles, president of the The initial four scholarships in 
University of Toledo, have an- engineering will be awarded in 
nounced in a joint statement that May of this year, following com 
National Lead eee has es- petitive examinations 
PERMANENT MOLD DESIGNER—Quaii-  eaene . 
fied to design efficient, trouble-free molds. 

Must be a good mechanic, ingenious, ESPECIALLY DESIGNED FOR 
hove solid foundry background. Must 

hove qualifications to take his place as 
port of nucleus of rapidly growing, pro- | 
gressive organization. Location New Jer- ADDED SAVINGS TO DIE CASTERS! 
sey. Salary open. Please send complete 

resume. Write Box No. 6156. 




















D-M-E STANDARD Water-Cooled SPRUE BUSHING 
Nitrided for Longer W ear 





FOR SALE—40 KW Lindberg Fisher elec- 
tric aluminum 2 stage furnace and electric 
contro! panel. Brand new — 2 years old. 
Price $3500. Chicago White Metal Cast- 
ing, Inc., 5239 W. Grand, Chicago 


Wlinois 


@ Large Capacity Cooling Jacket 

@ Ground, Nitrided and Polished Seat 
@ Available From Stock 

@ Priced at $25.00 Each 





SALES REPRESENTATI VE—aluminum. STANDARD Water - Cooled SPRUE SPREADERS 


bronze, magnesium castings—Should be Sovak : 
well versed in foundry practices in sand, @ Nitrided for Longer Wear 
permanent mold and die casting opera- s Straight or Tapered Body 
tions. Develop new territory with good : : ‘ . 
potential. A fine opportunity for a well Uniform Center Cooling for Fast 
trained ambitious person. All replies Cycles 

treated in strict confidence. Oberdorfer High Quality Air-Hardening Steel 


Foundries, Inc., Syracuse, N. Y 


@ Available From Stock 
@ Priced at $16.00 Each 





ONLY THE BEST — We need competent 
metallurgist who likes people —therefore | D-~M-E STANDARD TAPERED CUTTER for Sprue Spreaders 
enjoys success in technical sales; who 

knows ferrous melting; who likes to quide @ Solid Carbide Cutting Edges — Rigid One-Piece Design 
his own destiny — therefore aspires to . : 

management; who is resourceful, imagina- e Spec ially Designed for Standard Sprue Spreaders 

tive, creative—therefore above average. 
Knowledge of tool, stainless, superalloys @ Available 
desirable. Home base will be Detroit ‘ 
area. Tell us about yourself and we'll do From 
the same. WaiMet, 1999 Guoin, Detroit 7 Stock 








@ Priced at $28.00 Each 
EXECUTIVE ENGINEER WANTED — a 
graduate engineer with metallurgical Call or write TODAY For Complete Specification Sheet! 
background and administrative ability 


To head up process development pro- | DETROIT MOLD ENGINEERING CO. 
gram in leading nationally-known invest 

ment casting company locoted in N.Y.C 6686 E. McHICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbreck 1-1300 
area, Must be experienced in ferrous Contact Your Nearest Branch FOR FASTER DELIVERIES! 


and non-ferrous foundry practices. Must 


be able to deal with top management HILLSIDE, NW. J. wean Wewaek) 1217 CENTRAL AVE., ELIZABETH 3.6040 
people and prepore reports for Board 

of Directors. Qualified applicants for CHICAGO 51, ILLINOIS 5901 W. DIVISION STREET, COLUMBUS 1.7855 
ward resume with salary expectations to CLEVELAND - 

ta yo gets a Segre 9, 0.-D-M-E CORP. so2 enooxranx ao., saaoysine 19202 
York City. (Will arrange for interview | LOS ANGELES 7, CAL. 3700 SOUTH MAIN STREET, ADAMS 9-8714 


anywhere convenient to applicant.) 
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GARDEN TRACTOR 


continued from page 51 


on the drive member. There has 
never been a failure of this part 
even when this reinforcing is not 
used and future assembly will 
eliminate it. Note that the groove 
in this drive member is machined 
in by the fabricator after the part 
is pressed and sintered. 

The simultaneous brazing and 
sintering have thus eliminated 
two manufacturing steps, drilling 
the holes and brazing the pins in 
place, with consequent reduction 
in the part costs. 

In Figure 1, the other sprocket 
shown is also in the power trans- 
mission train. This part, however, 
is rigidly fixed to a shaft by a 
key and set screw. Here, wear is 
the most important factor and to 
achieve the properties required 
simply required the selection of 
the proper powder technique by 
the fabricator. 

The two parts shown in Figure 
2 represent the old and the 
present methods of making a cog 
belt drive pulley. As originally 
designed, this pulley was made 
from a group of seven stamped 


parts that were riveted together 
to make the assembly. On this 
part wear was excessive and tool 
maintenance to make the parts 
was high. 

Normally, because of the 
under-cut surface, this part would 
be rejected for manufacture from 
metal powders. With proper die 
design, in this case a four seg- 
ment die, the Powdercraft Corp. 
who make all of the parts de- 
scribed was able to fabricate a 
pulley from iron powder that has 
consistently out-performed the for- 
mer piece and has made the part at 
a considerably lower per piece cost 
than the older method of man- 
ufacture 

This pulley is on the main 
engine drive and must transmit 
the full torque developed by the 
gasoline engine used to power 
the tool. It should be noted that 
shapes such as this one can rarely 
be made from metal powders. 
Tooling costs are very high and 
production rates rather low so 
that production from metal pow- 
ders can only be done in ex- 
ceptional cases. 

Figure 3 shows two different 
sized support brackets and one 
of the locking bars used with 
them. Four of these brackets, two 











‘fn DIE CAST PARTS foYour Specifications 


A pioneer in the die casting art, Milwaukee has long been a recognized 

leader in supplying Die Castings as Specified to all types of industry 

for all types of products from small precision instruments to massive 

heavy duty machinery. That is why you can entrust Milwaukee to 

produce die cast parts to your most exacting specifications — not 
only in dimensions — but in contour, weight, strength, 
pressure resistance, wear resistance, finish and other 
vital characteristics. 


We Operate under the Certified Zine Plan of the 
American Die Casting Institute, Inc. 


WAUKEE DIE CASTING COMPANY 


4146 N. HOLTON STREET + MILWAUKEE 12, WISCONSIN 
Established 1909 
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of each bore size, are used per 
unit. These brackets serve as 
both support members and bush- 
ings. They are made somewhat 
porous to achieve oil retention, 
but must be hardened to give 
adequate strength. 

In addition to serving the func- 
tions noted above these brackets 
are designed to permit adjust- 
ment for chain tension. Once the 
desired chain adjustment is se- 
cured the bracket must be locked 
securely and permanently in 
place. This is accomplished by 
forming teeth in the base of the 
bracket and then making a lock- 
ing plate with mating teeth that 
securely holds the bracket in 
place when pulled into place with 
a nut on a fixed position bolt 


Forming Locking Teeth 


Experience with other methods 
of manufacture showed that these 
locking teeth could not be formed 
accurately enough by any method 
other than slow and expensive 
milling before the part was 
pressed from metal powders. 
Since milling was economically 
impossible, this design, though 
mechanically sound, was imprac- 
tical until a shift was made to 
powder metallurgy. 

Strength and shock resistance 
are very important in these 
brackets. Two of them must carry 
the entire weight of the power 
unit and which ever attachment 
is in use. Not only must this 
weight be carried, but the part 
must resist the impact that re- 
sults during use. These parts are, 
therefore, carburized throughout 
and subsequently hardened. 

There are a number of other 
parts on the Roto-Hoe that are 
made from metal powders. These 
are, however, principally self lub- 
ricating bushings. In every case 
where such bushings have been 
used the design is such that 
standard sized parts can be used 
This has the advantage of lower 
first cost, elimination of tooling 
costs and also easy replacement 
if it should ever be necessary 

While the number of parts 
made from metal powders is now 
quite impressive, more will ulti- 
mately be used. At the present 
time, another sprocket in the 
transmission is scheduled for pro- 
duction from metal powder. Other 
parts are constantly being studied 
and reviewed with the idea of 
shifting to powder metallurgy as 
a production method wherever 
production economics will justi- 
fy such a change. 
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On HENNING alloys 
protects the quality 


SEND FOR FREE BOOKLET OF 
TECHNICAL INFORMATION 


of your product 


Your Guerantee of 
Complete Inspection 


The identifying number on 
each heat of HENNING 
Zamak alloy is your key to 
rigid quality control 
Marked on each 2000-|b 
pallet of hot bars as they 
come off the casting 
conveyor, the heat number 
is recorded along with all 
other pertinent information 
such as furnace used 
spectrographic analysis, etc 
It is your guarantee that 
HENNING Zomak alloy has 
been thoroughly checked at 
every stage of production, 
that nothing has been left to 
chance, and that every heat 
will be precisely in 
accordance with your 
specifications 


“DEPENDABLE SERVICE SINCE 1922" 
91-117 Scott Avenue, Brooklyn 37, WN. Y. 
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Lock manufacturer finds key to 
333% cost reduction in 


Die Castings by Hoover 


at 
rs Ht i 


; \9 vale 


Steal eT hil 


Call in a Hoover engineer to see how Die 
Castings in aluminum or zinc can help you cut 
costs and increase production through—re- 
duction in number of parts—saving in time, 
labor and material and improve the appear- 
ance and selling appeal of your product. 


Write for this booklet “Die THE HOOVER COMPANY. Die Cast D n. North Canton. Ohio 
Castings.” It will give you a Get a bid from 
good idea of the outstanding 
production and re earch facil HOOVER 
ties Hoover has available to 
serve you. 


Specialists in the fields of die castings since 1922 


For more information circle No. 51 on the Reader Service Card 





for DIGer Wiele simengin 
plus Geldled iluiditry 


APEX 39-1 


specify 


* 
APEX aluminum alloy 39-11 affords you high, uniform quality that keeps your aluminum 
customers better satisfied. Through smoother-running, more economical pro- die casti ng 
duction, you enjoy substantial dollar savings, too. Apex 39-11 contains 11 per 
cent of silicon, assuring an increase in yield strength, pressure tightness and alloy 
fluidity. You’re all set with excellent casting characteristics, mechanical prop- 
erties and machinability that lets you turn out quality castings as ordered. with 4 Uj 
Specify Apex 39-11 aluminum die casting alloy—and get high fidelity repro- re P 
duction, with economy. It’s another Apex product you can rely on every time ! 


Send for our helpful booklet, ** Die ial 


Casting Alloys.’ Shows composition, 
properties, other data on Apex products. 
No obligation. 


APEX SMELTING COMPANY 





